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SUMMARY

Graphite-epoxy composites are playing an increasing role as viable alternative
materials in structural applications necessitating thorough investigation into
the predictability and reproducibility of their material strength properties.
This investigation was concerned with tension, compression, and short beam shear
coupon testing of large samples from three different material suppliers to deter-
mine their statistical strength behavior. The material tested was obtained from
NASA Langley in conjunction with an in-flight testing program involving the
spoilers on some Boeing 737 aircraft. The material was supplied by three manu-
facturers: Hercules (3501/type A-P); Union Carbide (Thornel 300/2544); and Narmco
(5209/Thornel 300). Two sets of Narmco material were tested to observe the
repeatability of mechanical properties for supposedly like materials that were

manufactured at different times.

Statistical results indicate that a two Parameter Weibull distribution model
provides better overall characterization of material behavior for the graphite-
epoxy systems tested than does the standard Normal distribution model that is
employed for most desisn work. While either a Weibull or Normal distribution
model provides adequate predictions for average strength values, the Weibull
model provides better characterization in the lower tail region where the predic-

tions are of maximum design interest.

The two sets of Narmco material were found to have essentially the same material

properties, and indicate that repeatability can be achieved.
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CONVERSION FACTORS FOR UNITS

OF MEASUREMENTS

To convert from To Multiply
U.S. Customary Unit SI Unit by
degree (angle) radian 1.745 = 10_2
degree Fahrenheit (°F) degree Celsius (°C) (Tp -32)/1.8
foot (ft) meter (m) 3.048 x 10”l
inch . in) merer (m) 2.54 x 1072
kips per square inch (ksi) pascal (Pa) 6.894 757 x 106
pound force (ib or 1bf) newton (N) 4.448 222
pound per square inch (psi) pascal (Pa) 6.894 757 x 103
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INTRODUCTION

In recent years there has been a tremendous increase in the demand
for lightweight, high strength, and high stiffness materials. The
increased demand for materials displaying these properties has brought
about a shift in the design world, toward composite materials. However,
the complexity and the inherent design variability of composite
materials has necessitated a review of the traditional rules of design.

Questions regarding a design bdasis {~r composite structures must be
addressed before maximum utilization or .omposites can occur. T1radi-
tional procedures for establishing design allowables must be changed to
reflect the differences that exist between composite material and tradi-
tional metal fabrication. The traditional procedures outlined in MIL-
HDBK-5 (1) specify that a sample for establishing the design allowable
should be restricted to one alloy, one heat treatment, one test tempera-
ture, and one measured test parameter and this should include several
heats or lots from a majority of the important producers. For composite
materials questions such as (1) what 1s the counterpart to one heat
treatment? or (2) what represents one alloy? must be addressed. The
entire question of repeatability and reproducibility has not been ade-
quately researched. Likewise, the applicability of failure models and
distribution must be considered. The current design allowable concept
is based on a normally distributed pépulatton and how this concept can
be extended to other distributions requires further study.

Inherently, flaws can exist within composite materials and force
these materials into a weakest-link mode of failure. Ia order to fully
explain what is meant by a weakest-link mode of failure, consider a
group of N links for a chain. If each link were tested independently, a
scatter of failure strengths would occur and while the data would be
expected to display a central tendency around the mean, actual values
would fall on both sides of this mean. However, if all N links were
joined together, the weakest link contained in the system would dictate
the chain's failure strength.

This weakest-link theory is the basis behind the Weibull distribu-
tion, which has found wide applicability as a statistical model for



materials governed by this mode of failure. Initially the Log-normal
distribution was considered as a third distribution. However, Reference
(2) states that for sample sizes of less than 1000 there is no signifi-
cant distinction between the Weibull distribution and the Log-normal
distribution and for this reason the latter was abandoned. For this
reason the Weibull distribution in addition to the Normal distribution
is of primary interest as a possible best model for composite material
design. It 1s mandatory that a modeling distribution, for composite
materials, be as accurate as possible, especially in the lower tail
region.

It is apparent that one of the first steps in establishing a
comprehensive design procedure for composite materials requires that
many of the questions regarding repeatability and type of distribution
must be addressed. The primary purpose of this investigation was to
obtain large amounts of failure data for different graphite epoxy
material systems and investigate the applicability of Weibull and Normal
distributions for this data. As indicated in Reference (3) Boeing
conducted a limited study of these graphite-epoxy materials. However,
much larger sample sizes were required to facilitate an in depth statis-
tical study. A secondary purpose, studying repeatability of
manufactuyre, was also provided with the inclusion of a supposed
duplicate sample manufactured at a different time.

In the course of this investigation three graphite-epoxy material
systems were studied using different laminations (unidirectional and
crossply) for three types of mechanical behavior (uniaxial tension,
uniaxial comrression and short beam shear). A duplicate system for one
of these material groups was manufactured at a later date and was tested

as a fourth material system.

Use of commercial products or names ot manufacturers in this report
does not constitute official endorsement of such products or manufacturers,
either expressed or implied, by the National Aeronautics and Space

Administration.
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MATERIALS AND EXPERIMENTAL PROCEDURE

The graphite—epoxy materials supplied by NASA Langley consisted of
thirty-six 12 inch by 30 inch panels. The panels were supplied with
three lay-up patterns, i.e., eight-ply crossply (0°, =45°, +45°, 8", +»°
+45°, =45°, 0°), eight-ply unidirectional, and twelve-ply unidirc *ional
pan:ls. Each lay-up was supplied as three panels from each of three
manufacturers, i.e., Task III Hercules (3501/type A-~S), Task III Union
Carbide (Thornel 300/2544), and Task III and iV Narmco (5209/Thormnel
300). Twenty-five~ply unidirectional material was supplied from the same
manufacturers for investigation into the short beam shear properties.
Prior to fatlure testing of the short beam shear specimens twenty-five
coupons were randomly selected from each material supplier for dehydra-
tion prlor tn testing. The Boeing report (2) contains an extensive
1{scusslon of the lay-up procedure followed Ln preparing multi-ply
panels. 3ince the panels recelved for this investigation were already
in a post cure state, specimen preparation and test procedure were of
immediate concern and cons*{tuted a major portion of the time involved
in data acquisition.

As previously mentioned there were some short beam shear tests
conducted durlng this investigation. Ther2 {s a complete description of
the short beam shear test procedure {n Reforence (4), Ir the dehydra-
tion process 1) the coupous were placed in Silica Gel desiccant jars
which were ian turn placed in an oven at 160°F, 2) the coupons were
periodicaliy removed from the oven and welghed, 3) the process was
continued until a steady state weight was achieved (160 days). Follow-
ing dehydration the specimens were tested In a three-point-bend test
fixture using a span to depth ratfo of 3.5 to 1. The 3.5 to 1 span to
depth ratio was established and discussed in Refereance (4). In order to
maintain the constant span to depth rati{o, the span of the short beam
shear test fixture was adjusted to account for thickness variations
between apecimens. . '

The tension and compression specimen preparation was a very
{nvolved process stemming mainly from the requirement that tabs be

placed on the specimens at the machine grip locations. The various



dimensions for these specimens are given in Figures la and 1b. The
procedure used in determining the criti{cal gage length of the compres-
sion specimens is given in Appendix A. Th= 12 by 30 inch panels were
cut into smaller panels of 6 by 8 inches for tension and 6 by 4.4 inches
for compression. Two inch wide fiberglass tabs were cut and ground
along one edge to a taper o° approximately 25°. The tabs were then
attached to the panels using a room temperature curing epoxy aud a
uniformly distributed load of twenty pounds per square inch. After six
hours the load was removed and the panels were set aside for four days
to insure complete curing of the adhesive. The panels were then cut
into specimens of the correct width with a diamond wheel cutuff machine.

Approximately twenty~-five tension and compression specimens from
each group were selected for instrumentation with strain gages. Strain
pages were placed on only one side of the tension specimens, whil- the
compression specimens had gages placed on both sides. Dual gages
facilitated the detection of bhending during initial compression test set
up and also canceled any bending effects that occurred in the early
astages of loading for the elastic modulus determination.

The compression test fixture, Flgure 2, required some adjusting
prior to full scale testing. These adjustments involved shiaming of the
tapered blocks {n the two main assemblies, until the Vee grips travelled
in a straight line, thus minimizing initial hending of the specimens.
Since the compression specimens were symmetrical about their neutral
axis, variations in specimen thickness 4id not require readjustment of
the compression tast fixture. There was no spacial fixturing required
for the tension testing, because vtandard flit specimen tension grips
were availahle and provided good alianment.

The testing machines used for this investigation were of the
constant strain rate design. The strain rate used for all but the last
66 unidirectional tension specimens, from each manufacturer, was 7.25 X 10-4
in./(in.-min.). This {s of the order of magnitude sugzested by NASA for
the strain rate. The strain rate used on the final tension specimens
was 2.60 x 10’3 in./(in.-min.). The primary reason for changing the
strain rate {n the firal stages of testing was the testing time. At the
lower strain rate the actual test time was between twelve and twenty

minutes. Available data [Reference (5)] indicated that this change in
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strain rate would not have a significant effect on the failure strength
of a graphite epoxy composite. When testing began at the higher strain
rate one major problem was encountered. This problem involved the use
of a digital display panel meter. Upon brittle failure of a specimen
the digital display picked up a transient occurring in the weighing
system. This transient was attributed to the rapid failure and load
drop which occurs when testing brittle materials. For this reason the
weighing system was connected to an analog output w'.ich successfully
filtered out the transient.
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DATA REUVUCTION

A Tektronix 403! computer was used exclusively for the data reduc-
tion and analysis in this report. By incorporting the graphic
capabilities of the Tektronix 4051 the ability to produce statistical
plots and stress strain plots was enhanced. The statistical outputs
included histograms with and without a moving average, absolute fre-
quency plots with the moving average and fitted with both the Weibull
and Normal distributions, cumulative frequency plots with the moving
average and fitted with both the Weibull and Ncrmal distributions. The
cumulative plots gave the best visual display of the error between the
obgerved data and the expected values generated from the statistical
distributions. Following this determination additional cumulative
frequency plots were made in an attempt to magnify the error in the
lower tail region. This magnification was obtained by plotting the
cumulative frequencies for the lower 15% of the data, thus obtaining the
lower 15% tail region. An example of the Weibull and Normal cumulative
frequency plots for the lower 15% tail region is given ian Figure 3.

It was also determined at this point, that it would be inappropri-
ate to continue generating the Normal distribution through the use of
the trapezoidal integration technigque. This technique works quite well
when it is desirable to generate a Normal distribution over an entire
population. However, significant errors can show up in the tail
reglons. For this reason a directly calculable error function was used
to generate the lower 15X Normal distribution curves. Since the Weibull
distribution was already a directly calculable function, it was un-~
necessary to alter its form.

The functions incorporated in the statistical computer programs arve
developed in Appendix B, and include appropriate references. The
results of this development are summarized below. The Normal distri-
bution had the following form for the Absolute frequency plots:

f(x) = ;7%; exp (-(x-u)zlzoz) -={x{o )

vhich was valid over the entire population.
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The Normal distribution (Cumulative frequency) plots, over the entire

population, were determined from equation (2).

P(er-) -1/2 +3t_'_f_2_:_t- (2)
where: erf x = 1 - 7%'Ix“ et at (3)

However, this error function lacked the desired accuracy when generating
the distribution for only the lower 15% of the failure values. There-
fore, equation (4) was incorporated into the programs «hen plots of the
lower 152 of the data were desired.
1
erf x =1 = A

2
(1+a1x+azx +33x +aax )

+ e(x) (4)

where: e(x) = 5x10™%
ay = .278393
a, = .230389
aq = .000972
a, = .078108

Equations (5) and (6) represeant the method in which the mean and

standard deviation values were determined in this report.

1 B
=<7 X, (mean) (5)
N 1=l i
n
g = [iéT z (X1 -u)zﬁ& (standard deviation) (6)
i=]

The two parameter Weibull distribution function for thé Absolute
frequency plots is given by equation (7) \
-1 b
£ = = & exp - & )

X X
c C c

and the Cumulative function is represented by equation (8).

L e~
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b
P(x) = 1-exp = () (8)
c
where X, - scale factor

b = shape factor

Appendix B also contains a description of the method used in determining
the shape and scale factors for the Weibull distribution.

As mentioned above a moving average was used on the observed data
in order to smooth it. The moving average was basically a summing
routine over seven data points with the center or fourth point being the
datum being adjusted. 1In the Reference (4) there was an error in the
computer program involving the moving average. The error involved
summing over six data points, but still Aividing the sum by seven. This
resulted in an artificial decrease in the entire faillure curves. For
this reason the plots were re-done and selected one's are contained in
the appendices of this report. It should be pointed out that this error
did not in any way affect the statistical values contained in reference
(4). However, it does result in a slight adjustment in the graphical
visualization of the data.

The stress strain plots were also generated with the Tektronix
computer., The main objective here was not the visualization of the data
bat rather the determination of the elastic modulus using a least
squares curve fittings technique. Since two gages were applied to the
comprassion specimens the graphical outputs of thelr respective strains
ware useful in the inttial set up of the compression test fixture. In
determining the elastic modulus, the stress straln programs incorporated
A linear least squares curv: fit applied to the lower one third of the
data. (Note: Any inflec ns in the curves occurred beyond this lower
third of the data.)

12
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DISCUSSION OF RESULTS

The statistical strength results were hiased on ultimate strength
values. Since this material behaves in a brittle manner under normal
loading condition, the ultimate failure load for the tension and
compression specimens was easily determined. In these two types of
tests failure constituted complete fracture or separation of a section
of the specimen perpendicular to the axis of loading and was very
dynamie. However, thls complete separation did not occur in the short
hcam shear testing. The failure for a short beam shear test was easily
defined, but not dynamic as in the other modes of testing. Upon reach-
ing the ultimate load, the load would begin to decrease as a progressive
number of layers delaminated. After a short period of time, a severe
drop occurred i{n the test load. The highest load reached was taken as
the failure load. It should bhe pointed out, that testing was performed
on constant strain rate machines and therefore, sudden load drops were

quite noticeable.

Statistical Results of Coupon Data

The results of the statistical analysis are summarized in Table 1
and consist of the statistical coefficients and goodness of fit values
obtained from the computer programs. It should be noted that eilght of
the representative values for the goodness of fit for the Normal distri-
bution are greater in the lower 152 than for the overall. As explained
in the data analysis section, an error function was used to generate the
normal distribution for the lower 15X curve fitting. However, the
method used in determining the overall normal curves did not incorporate
this error function. Rather, a numerical integration technique was
used. The numerical integration used was a trapezoidal method that
generated sufficiently accurate results for the middle portion of the
curves, but became less accurate at both tail reglons. Further inspec-
tion of Table 1 shows that in 83X of the cases the Weibull distribdution
had a lower Chi square goodness of fit value for the lower 15% curves
than that found for the Normal distribution. This indicates that in
genaral the Weibull distribution is closer to the actual data. For the

13
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overail fit (over the entire curve) the Weibull distribution fit 63% of
the curves better than the Normal distribution.

The Chi square goodness of fit 18 a good indicator for this type of
testing, in that it is most sensitive to error in the lower tail region
of distribution. The Chi square goodness of fit is represented by the
following equation:

e ]
2 (fo-fe)”
o) =" (1)
vhere

fo = observed value

fe -~ expected value

By inspection it is obvious that {f the expected value varies from the
obgserved value by a delta amount, the Chi square value will be greatest
i1f the expected value is smaller than the observed value. This implies
that for the same delta error the Chi square value will be greater if
the erctor is on the non-conservative side of the (.served data. Thus,
even though the Chi square goodness of fit is a good indicator, it is
still necessary to inspect the actual curves to determine whether the
probability curve generated errors on the high side or low side of the
data. By inspecting the lower 152 tail region curves in Appendix E it
is obvious that the Weibull curves always predict more conservative
design values than do the Normal curves. Furthermore, of the 17% of
these curves ' hich the goodness of fit indicates are predicted more
closely by the Normal distribution, two are on the unconservative side
of the actual data. It should be noted that in general a smaller sample
slze will dictate a smaller Chi square goodness of fit than a larger
sample size, and thus, the actual numbers have no particular signifi-

cance when comparing different samples.

Short Beam Shear Dehydration Results

The results of the dehydration part of the short beam shear testing
ace presented in Table 2 and in Pigure 4. The plots in Figure 4 indi-
cate the rate of moisture loss for each group of specimens on a day to
day basis. The specimens were allowed to dry for 160 days in a cross-

15
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flow electric oven in which the temperature was maintained between 155
and 165 degrees Fahrenheit. The drying time was not predetermined. The
specimens were kept in the oven until a steady-state moisture content
had been achieved. The series 1000 (Union Carbide) specimens were used
as a8 progress indicator for the dehydration process during the 60 to 65
day portion of the cycle. There was a complete set of weights taken at
the 105 day point, but due to operator error the data was not
applicable. As was expected the failure values obtained from the de-
hydrated shear specimens were higher than the values obtained from the
normal testing. Table 2 exemplifies this with the statistical values
generated from the dehydrated data and from the data obtained from the
normal testing. For each series the mean and the scale factor values
were higher and the standard deviation and the shape factor values

indicated greater dispersion for the dehydrated specimens.

Comparison Between Narmco Task III and IV

Questions always exist concerning the repeatability of fabrication
procedure and results when fabricated composite structures are in-
volved. Some of the questions that arise are:

(1) Where are the fabricators on their learning curve?

(2) Are the basic material constituents really the same?

(3) Was the cure procedure maintained?

The Narmco Task III and IV material groups provide a basis for
statistically comparing "supposedly” identical materials that were
manufactured at different times.

The Task II1 and IV panels were produced during different
production runs, separated by more than a year. Comparisons between the
statistical values presented in Table 3 indicate that statistically
speaking the specimen data obtained for both production runs are very
similar. This indicates that it is possible to consistently produce
graphite composites with similar strength properties, thus reducing the
amount of coupon testing required to insure consistency between
production runs. Once consistent manufacture is established the average
failure values should be sufficient to insure quality as in saaple

testing in the steel industry, and reasonable estimates of average value

can be obtained froa small samples.

18
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Specimens Not Used in the Statistical Analysis

The following 18 a reproduction of Tahle C.l from Appendix C. The

table gives the coding used to indicate the condition of the specimen,

prior to testing or some particular test condition.

Coding Implied Condition
0 Normal Specimen
1 Dynamically loaded or error in the test procedure
2 Tab slippage prior to fallure
3 Non-designated number
4 Voids visible along specimen edge
5 Specimen cut from the edge of a panel
6 Loaded while using the digital readout
7 Longitudinal crack in specimen
8 Extreme variation in specimen thickness

The conditions which dictated removal from the parent population prior

to statistical analysis are described as follows:

1.

2.

3.

4.

Condition one indicates an erronecus test procedure inconsistent
with the overall test program.

Condition two was a problem that arose when the tab bonding load
was excessive during tab installation. This produced an extremely
thin layer of epoxy that sheared when the specimens were tested.
Since these specimens were not tested to their ultimate load they
vere excluded from the statistical analysis.

Ccndition three consists of numbecs not assigned to a specimen. 1In
other words these specimens never existed.

Condition five indicates specimens cut from an edge of a panel.
They were generally tapered and were not intended to be used in the
statistical analysis.

Condition six represents the unidirectional tension specimens that were
tested at the higher strain rate prior to the discovery of the
error occurring in the digital readout. Since the error in the
output was not consistent it was impossible to scale these failure
values in such a manner as to make them a subset of the entire

population. Therefore, they were exciuded from the analysis.

20
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Condition seven represents unidirectional specimens with longitudinal
cracks. When testing non-homogeneous and non-isotropic materials
the specimen dimensions must remain constant and while a specimen
with a logitudinal crack has essentially the same overall cross-
section some of the coupling effect between fibers has been lost.
Therefore, these specimens were also excluded from the statistical
analysis.

Condition eight represents a single specimen with extreme variatioa
in thickness that was cut from the middle of a panel. This
occurred only once and a cross-sectional view through the tab area
1s presented in Figure 5. While this type of problem could occur
in a production run composite member, the failure load occurred
when early tab bond failure directed all the load down one side of

the member and this would not occur under normal system loading.

Figure 5. Non-uniform Cross-sectional Thickness
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Comparison of Material Properties

The Boeing report (2) contains a table of material properties
obtained from the vendors and the values Boeing obtained from limited
coupon testing. Table 4 is a reproduction of the Boeing table with the
addition of the material properties obtained during this investiga-
tion. Some testing performed for the Boeing report was not duplicated
in this investigation and these values were not reproduced in Table 4.
The material peoperties in Table 4 were based on the average values

obtained from coupon testing. The only test results which varied sig-

nificantly and consistently were the unidirectional compression and short

beam shear tests. The compression data obtained during this investiga-
tion was consistently higher than the Boeing data and more than likely a
direct result of the test fixture incorporated in the testing. Boeing
used a Celanece compression test fixture which was designed for a
particular specimen thickness and any variations in specimen geometry
caused loading alignment problems. Misalignment that would result in
early buckling of the specimen during compression testing must be kept
to a minimum in order to minimize any superposition of bending stresses
in the specimens. Compression testing performed during this investi-
gation involved the use of a differsnt type of compression fixture. It
incorporated the same basic principles as the Celanese fixture, except
that it was based on tapered rectangular specimen grips, rather than
conical grips. Once alignnemt was achieved the new fixture gave
congistent results even with varying specimen thickness. It can be seen
in Figure 6 (typical compression test) that the compression specimens
would eventually exhibit large amounts of bending and this bending could
then contribute to early failure.

There {s some question whether or not a true unfaxial compression
test 1s ever achieved. This testing might more realistically be termed
a buckling test. While the compression test results were consistent
throughout this study, it is not realistic to assume that the results
would apply to compression where good lateral support is provided along
the length of the specimen as in a sandwich construction bending test.
However, this compression test data should provide a consistent compari-
son between the material groups from a statistical distribution
standpoint.

22
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The difference in the short beam shear values was attributed to the
difference in the span to depth ratio used by Boeing versus that used
for this iavestigation. An excessive span to depth ratio promotes
failure by bending rather than shear. Prior to full scale short beam
shear testing, a small number of tests were performed at varying span to
depth ratios in order to determine the critical ratio for this material
and layup. The nature of failure was easily detected when witnessing
these tests. When bending fallure occurred, the failure was very
dynamic, and accompanied by a loud raport. For the shear failure, the
failure occurred very slowly with the material holding for several
seconds at the maximum load. As reported in Reference (4) the transi-
tion in fallure modes from bending to shear occurred at a span to depth
ratio of 4 to 1. As the ratio was decreased, stabilization of shear
fallure and a decrease in bending stress occurred. Therefore, it was
determined that the ideal span to depth ratio was 3.5 to 1.

Elagtic “Modulus

The average elastic moduln:s, determined from each group of
specimens, {8 tabulated in Table 5, along with the corresponding
standard deviations. The lower one third of the data for each test was
used in determining the modulus. This range of the data was always
below any knee in the stress-strain curve. The elastic modulus for the
tengion specimens was computed by passing a linear least squares curve
fit through the stress-stain data excluding the zero load value. How-
ever, for the compression data it was necessary to also exclude the data
points corresponding to the first strain reading for both sides of the
specimen. Initl{al stress-strain results indicated that the first one or
twn load increments did not produce colinear points with respect to the
rest of the data for each specimen. These variations were attributed to
testing machine slack which resulted in an extremely slow strain rate
until the slack was overcome. Since a large number of data points were
recorded for each instrumented test, deleting the first two data points
presented no problem in determining the elastic modulus. Figures 6 and
7 are examples of the stregs—strain plots used in the elastic modulus
determination.
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Average Standard
Modulus | Deviation
x106 psi xloa
Hercules
Task IIX Tension 8 ply unid 16.2 88.5
8 ply crossply 6.20 41.0
12ply unid 17.04 62.9
Compression 8 ply crossply 65.41 46.0
12ply unid 16.70 73.9
Union Carbide
Task III Tension | 8 ply unid 18.90 85.4
8 ply crossply 6.90 46.0
12ply unid 19.43 77.7
Compression 8 ply crossply 7.38 69.0
12ply unid 17.73 111.5
Narmco .
Task III Tension 8 ply unid 19,02 223.3
8 ply crossply 6.52 32.7
12ply unid 18.53 136.8
Compression € ply crossply 6.65 38.1
12ply unid 18.16 97.7
Narmco
Task IV Tension 8 ply unid 17.90 125.4
8 ply crossply 6.61 36.5
12ply unid 18.22 107.5
Compression 8 ply crossply 7.17 35.2
12ply unid 18.19 82.2
Table 5. Average Elastic Modulus Values
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Strain Rate Versus Ultimate Load

As previously mentioned there were 66 tension specimens from each
of the unidirectional groups that were tested at a higher strain rate.
Reference (4) indicates that an increase in strain rate from 7.55 x 10'4
in/(in-min) to 2.60 x 1073 in/(in-min) will have virtually no effect on
the ultimate strength of a graphite epoxy composite. The results
obtained following the strain rate increase were compared statistically
with the previously collected data and showed no significant variation

in ultimate strength. This indeed supports the strain rate assumption.

Scale Up From Coupon to Snoiler Data

Due to the inherent geometry and method of loading of the spoliler
panels tested by NASA (6) it is impractical to attempt to make a direct
comparison of strength data between the spoilers and coupon data.
However, the NASA report does give the statistical analysis results of
the failure loads. This allowed a comparison between the shape factors
determined in this investigation and those presented in the NASA Report
(6). The spollers were constructed with Narmco Task IV material. The
Weibull shape parameter presented in the report is 14.7 and the values
obtained during this investigation are presented in Table 1. This
comparison strengthens the statement presented in Reference 6 that:

"The reproducibility of the structural component's strength was
better than that of the composite material from which they were built.”

It should be noted that large Weibull distribution shape factors

represent low data scatter,

28



et -smm:‘miaﬁ‘ﬁmﬁwwmmm =

3 &

Py

*"! b B

-

PRI ST TR 2Ty e s

CONCLUS IONS

The results of this study should serve in two capacities: 1) the
raw data and distributions for each of the material groups can serve as
large sample data bases for designs utilizing these materials and 2) the
statistical distribution results provide insight for establishing design
methodology for graphite composites. To support these objectives, all
of the design data and population distributions are included in the
Appendices of this report. The reader can thus consult the detailed
results as needed for a particular material group.

In support of the statistical findings (item 2) the following
observations can be made.

1. In comparing Normal versus Weibull distributions, both serve as
adequate predictors of average values (mean value or scale factor)
even when based on small sample sizes.

2. For design considerations the lower tail reglon of the distribution
is of major importance, and the Weibull approach provided the best
fit in the lower tail reglon in most {instances and provided the
more conservative estimate in this region in all cases studied.
Thus the Weibull estimates not only were nearer to the actual data
but were conservative when compared to Normal estimates. When
small samples were randomly selected from the total population
tested, Weibull projections were always conservative when compared
to Normal projectfons.

3. As expected, the three different graphgte-epoxy material groups in
Task III are different in terms of det;lled properties and +hould
be treated as such. This is similar to the situation when
different alloys exist for the same basic material group.

4., The Narmco Task III and IV material groups represent a test on
“supposedly” like materials manufactured at different times and
serve as one measure regarding repeatability of mechanical
properties. Essentially, the same test results did occur. While {t
would still be helpful to demonstrate that a totally different
fabricator could achieve the same results, the repeatability that

29
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6.

7.
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is demonstrated in this study is of considerable importance to the
overall understanding of composite behavior.

It was verified that the shape factor and minimum value projections
are dependent on sample size, however, the degree of the fluctua-
tions do diminish with increased sample size. This is true for
both Weibull and Normal distribution estimates.

The short beam shear test does provide a repeatable test when the
specimens are properly sized (spsn-to-depth) and the results
properly interpreted.

The uniaxial compression test is of little quantitative value due
to its inherent alignment problems that ultimately result in bend-
ing (buckling) of rhe speciacn, and the fact that normal
compression design applications provide lateral support (for
example when compression occurs for sandwich conetruction
applications as in the gpollers). It does however, provide a form
of qualitative comparison between material groups.

As was expected, the removal of moisture (dehydration test) did

result in an increase in the interlaminar shear strength.

While this investigation does provide insight into many of the
{ons that surround designing with composite materials, other

ions must bhe addressed. The concept of basing designs on

parameters such as the "A" and "B™ allowables established from Normal

distribution studies is no longer applicable. The entire concept of

categorizing materials needs clarification. When is a material the

same?

Where are the applicable boundaries for applying material data to

different applications? Must a complece new set of verification tests

be conducted in every instance? The test data from the Narmco Task 111

and IV materials are very encouraging in that there does appear to be

some

level of repeatability that could lead to consistent categorizing

of advanced composite material properties.
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APPENDIX A
Determination of the critical buckling length

for graphite epoxy compression specimens.

Euler's buckling equation, as taken from Faupel (7), for a clamp
ended beam has the following form:

2 |

Fcr - 4#231 L
L L
where For = Critical buckling load

1 = Area moment of inertia
E = Elastic Modulus of the material
L = Length
Since it was desirable to have the same gage length for all the

compression specimens, the weakest material in buckling was used for the
calculations. The Boeing report (3) indicated that the critical
buckling material was the 8 ply crossply material. Therefore, the
smallest value of € (5.9 x 106 psi) and 2.5 times the largest value of
the failure stress (129 x 106 psil) were used with the Fuler equation to
give a length of .40 inches, well below the critical buckling length of

any of the materials tested.
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APPENDIX B
Determination of Normal cumulative distribution
functions, and Weibull shape and scale parameters.

Cusulative distribution function as sbtained from (8):

(1) erf x = 2P (X/2) - 1

Error functioss as obtained from (9)
. 3
(2) erfx-l-h—fx e dz

and

(3) erf x =1 = 1 -+ e(x)

(1+a k) 4.4

2
1x+a2x +aax +an )

where
a, = .278393
a, = «230389
ay = .000972
a, = .078108

by rearranging equation (1) we got

l+erf x

(4) P(x/2) = 5

nov we let z/2 = ¢

then dz = ;% and substituting into equation (2)

T
(5) erf x=1 - %; leze /2 ;%
.-2
or erf x = 1 - 2 [ e t°/2 dt
Y® ‘x

by substituting equation (5) into (4) and (3) into (4) we obtain

2
(6) P(xV2) =1 - %; Ix- et /2 dt and

Bl
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(7) P(x/2) =
2 3 4.4
2(1+alx+azx +a3x +a4x )
therefore
(8) ( =1-1[°°"‘2/ch d
x) 737 % e an
a a a a
1 2 .2 3 4 4 =4
9 PR =l-Y Q+mx+5x +5x +—ox)
or

2,, 2
fxae-(x-u) /2n dx and

10) PO =1 - 5755

-1 -1 2 3 4 <4
(11) P(x) =1 fy (1 + Clx + sz + C3x + CAx )
where C1 = 0.196854
C2 = 0.115194
C3 = 0,000344
C4 = 0.019527

By taking the natural logarithm twice, the Weibull cumulative

function is transformed into:
In In (—-—l——-) =blnX~bln X
1 - F(x) c

Since b and Xc are constants for a given population, this equation has
the form of a straight line with slope b and intercept ~b ln X,. By

replacing F(x) with R(n) where R(n) is the median rank assoclated with
the nth datum we get

1
1n In (T—:—ETET) vs. 1ln Xn

which may be plotted, and using a linear least squares curve fit, the
slope and the intercept of the plot can be calculated. The calculated

B2
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slope 1s the shape factor associated with the data population and the
» ’ scale factor can be found through

1
X, = exp - S

where I is the calculated intercept.

— i

The media rank

- n

R(n) = '2

n-0.3
n+0.

, was chosen to rank the sorted data since it is just as likely to err on
the high side as on the low side.
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Specimen Dimensions and Failure Data
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Table Cl

Degscription of coding for the condition of the specimens.

Coding Implied Condition
0 Normal Specimen
1 Dynamically loaded or error in the test procedure
2 Tab slippage prior to failure
3 Non-designated number
4 Voids visible along specimen edge
5 Specimen cut from the edge of a panel
6 loaded while usiag the digital readout
7 Longitudinal crack in specimen
8 Extreme variation in specimen thickness

Cl
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HERCULES 8PLY CROSSPLY TENSION

Table C2

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.496 0.041 1082 53206 366 0
2 0.501 0.041 1385 67426 464 0
3 0.505 0.042 1490 70249 484 0
4 0.498 0.043 1455 67946 468 0
5 0.996 0.041 2540 62200 428 0
deledelriciiciolcicieioioieici ioleleicloieicioielolcoicioioinlolciicoiviciolclcieirinivioloioiioicloiviol fiicieleiciiclciciciok
6 1.002 0.043 2735 63477 437 0
7 0.998 0.043 2990 69674 480 0
8 0.999 0.042 2675 63754 439 0
9 1.002 0.043 2735 63477 437 0
10 0.993 0.044 2975 68090 469 0
dedrrinieiceinleliininiricloiniicinicloiioionicoiclnicieloinirioiinliniciiiclciilnicinicleiciniclciciricioiicloiicicicloloick
11 1.004 0.042 3150 74701 515 0
12 1.002 0.046 2990 64870 447 0
13 1.002 0.044 2420 54890 378 0
14 1.002 0.044 2420 54890 378 0
15 1.002 0.043 2540 58951 406 0
O T S e e e
16 1.000 0.044 2140 48636 335 0
17 1.000 0.045 2800 62222 429 0
18 1.002 0.041 2190 53308 367 0
19 1.001 0.041 2140 52142 359 0
20 1.001 0.044 2340 53128 366 0
errinririeioeineinniodoieleinindieierieleinicloiicliniololcioleininlololnininloviclaiioldeloloiotoiciololinlolololnic
21 1.000 0.041 2960 72195 497 0
22 1.000 0.043 2280 53023 365 0
23 1.002 0.043 2300 53381 368 0
24 0.000 0.000 0 0 0 3
25 1.001 0.040 1680 41958 289 0
Fnririrrierinnrioinirnieieiriniririoiioirleinioleinioloinoinicdoininioiaviciicicicicioinioiinioidinicicioiclck
26 1.000 0.041 2530 61707 425 0
27 1.000 0.044 2300 52272 360 0
28 1.000 0.040 2200 55000 379 0
29 1.002 0.043 2050 47579 328 0
30 1.000 0.044 2510 57045 393 0
irininirirkedrinnirioinle riranerineralciinienicinicirinicinnininricioeioincldoieriioieicoiciicddicicloicloick
31 1.000 0.043 2190 50930 351 0
32 1.001 0.040 2020 50449 347 0
33 1.001 0.044 2600 59031 407 0
34 1.001 0.042 2440 58037 400 0
35 1.000 0.042 2460 58571 403 0
detricleleicieleiricicitelrivieiniricicieieiciokioinickoivinicinivioieinicio inelnininiicniciaricnininkoloricinioioiol ot
36 1.001 0.043 2590 60172 414 0
37 1.001 0.042 3000 71357 492 0
38 1.000 0.042 2660 63333 436 0
39 1.001 0.043 2060 47859 329 0
40 1.001 0.042 2530 - 60177 414 0

Fededdeirhieirdeirdoioinierkrinel R e i denin oo hnbeleideinteedeieieieokeok
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HERCULES 8PLY CROSSPLY TENSION

COND

0
0
0
0
0

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
41 1.001 0.043 2430 56455 389
42 1.000 0.042 2410 57380 395
43 1.001 0.040 2550 63686 439
44 1.001 0.043 2420 56222 387
45 1.001 0.043 2290 53202 366
46 1.001 0.042 2910 69216 471
47 1.000 0.043 2020 46976 323
48 1.001 0.046 2340 50818 350
49 1.001 0.043 2830 65748 453
50 1.001 0.041 2830 68955 475
ok XX XX T S NSRRI Rt LR X R R R R T XN Rroryeiyiaieosyiyizieiyiyigiyiyigiyiyie sy ris s s ity ity
51 1.001 0.041 2160 52630 362
52 1.000 0.040 2400 60000 413
53 1.001 0.042 2770 65886 454
54 1.001 0.045 2430 53946 in
55 1.001 0.040 2580 64435 444
B T e e e g e S e e S e e e e e e R e e e e e i e e
56 1.001 0.043 2610 60637 418
57 1.000 0.045 2290 50888 350
58 1.001 0.043 3100 72021 496
59 1.000 0.044 2310 52500 361
60 1.002 0.044 2470 56024 386
B S T ety ey oy et ey e e Ty ey e e e e e
61 1.000 0.046 2300 50000 344
62 1.001 0.045 2820 62604 431
63 1.000 0.044 2600 59090 407
64 1.001 0.040 2900 72427 499
65 1.002 0.042 2130 50613 348

OO0 OCO

R R R R R R R e R RN RN PR RN R RN

66

1.001

0.044

3120

Cc2-2
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HERCULES 8PLY UNIDIRECTIONAL TENSION

Table C3

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.504 0.040 4540 225198 1552 0
2 0.496 0.043 3640 170667 1176 0
3 0.502 0.038 3970 208114 1434 0
4 0.500 0.040 4160 208000 1434 0
5 0.495 0.040 3240 163636 1128 0
6 0.502 0.040 3575 178037 1227 0
7 0.501 0.046 4830 209580 1445 0
8 0.500 0.040 3900 195000 1344 0
9 0.498 0.041 3950 193456 1333 0
10 0.498 0.043 3490 162977 1123 0
L L L L L s L DL D 2
11 0.501 0.044 3960 179640 1238 0
12 0.499 0.044 4370 199034 1372 0
13 0.501 0.039 4325 221352 1526 0
14 0.500 0.044 4425 201136 1386 0
15 0.501 0.042 3810 181066 1248 0
T T e e e e e e e e AT T e e el e et
16 0.501 0.041 3910 190351 1312 0
17 0.500 0.040 4030 201500 1389 0
18 0.501 0.046 4250 184413 1271 0
19 0.499 0.045 0 0 0 2
20 0.499 0.042 4290 204695 1411 0
By e e e gt e e e ey L e g e gy ety e g
21 0.501 0.045 0 0 0 2
22 0.500 0.039 4745 244358 1684 0
23 0.498 0.040 0 0 0 2
24 0.494 0.041 0 0 0 2
25 0.499 0.038 1815 95717 659 8
26 0.498 0.046 4635 202331 1395 0
27 0.500 0.042 4720 224761 1549 0
28 0.500 0.039 4345 222820 1536 0
29 0.500 0.036 4090 221222 1566 0
30 0.501 0.040 4480 223552 1541 0
e e g e g g iy gy e gyt e e e e S e
31 0.500 0.040 4110 205500 1416 0
32 0.501 0.038 4340 227965 1571 0
KX] 0.000 0.000 0 0 0 3
34 0.000 0.000 0 0 0 3
35 0.501 0.039 3780 193459 1333 0
36 0.000 0.000 ) 0 0 3
3 0.000 0.000 0 0 0 3
38 0.501 0.041 4620 224916 1550 0
39 0.499 0.943 4570 212984 1468 0
40 0.497 0.038 3540 187440 1292 0

Fededrirried vtk driredekkekdrie e drir ekl deeirkedeeinkenk ik deidnieirieledeirieededeieie ek ok

C3-1




-

Ui

g

o T

PO T TSRS ek ok Bl gy o

HERCULES 8PLY UNIDIRECTIONAL TENSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.500 0.043 4640 215813 1488 0

42 0.501 0.039 4100 209836 1446 0

43 0.501 0.041 4270 207876 1433 0

44 0.501 0.043 3450 160144 1104 0

45 0.501 0.038 4090 214833 1481 0
E ey e e L R R R X R Rir R E R Rir Ry e sy

46 0.000 0.000 0 0 0 3

47 0.500 0.039 3920 201025 1386 0

48 0.500 0.044 4160 189090 1303 0

49 0.500 0.042 4290 204285 1408 0

50 0.499 0.042 4420 210897 1454 0
TR e e ke e e e e e e e e e AR e e e e A e e e e ey

51 0.500 0.038 4360 229473 1582 0

52 0.501 0.039 4710 241056 1662 0

53 0.500 0.040 4230 211500 1458 0

54 0.499 0.039 4230 217357 1498 0

55 0.501 0.044 4410 200054 1379 0
AT R e e I I R R e N R R R R R R R R R R R ERR RN

56 0.500 0.045 4070 180888 1247 0

57 0.499 0.042 4670 222826 1536 0

58 0.500 0.042 4300 204761 1411 )

59 0.500 0.039 4800 246153 1697 0

60 0.500 0.040 4220 211000 1454 0
A T R T e e e e e e e e e e e e A e e e e ek et

61 0.497 0.038 3400 180027 1241 0

62 0.500 0.041 4000 195121 1345 0

63 0.499 0.039 4670 239967 1654 0

64 0.501 0.044 3660 166031 1144 0

65 0.500 0.040 4700 235000 1620 0
R gy a i e g gy L g e ey e gy gt e e g s e e ey

66 0.499 0.040 4170 208917 1440 0

67 0.501 0.041 3260 158706 1094 0

68 0.500 0.041 4170 203414 1402 0

69 0.499 0.041 4700 229727 1583 0

70 0.497 0.041 4000 196299 1353 0
AR R A AR e e A A R A e R A AR A e e A

n 0.500 0.041 4500 219512 1513 0

12 0.499 0.042 4400 209943 1647 0

73 0.500 0.045 4290 190666 1314 0

4 0.500 0.044 6200 190909 1316 0

7 0.500 0.040 3690 184500 1272 0
m‘ Asaloalsnteontonisntinhond mbontombulaloatsabootent Ronfrondrafontontpabentomtoatood LN A Aoatondol Aeedieed A

76
n
18
19
80

0.501
0.500
0.000
0.500
0.501

0.040 3080
0.045 4010
0.000 0
0.044 4140
0.0642 4250

153692 1059 0
178222 1228 0

0 0 3
188181 1297 0
201476 1392 0

Ptttk A e Yk R R R R R e
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HERUCLES 8PLY UNIDIRECTIONAL TENSION

COND

0OO0OO0O0O0 (= =N =y =] COO0OO0O0 00000 OCO0OO0OO0CO COO0OO0OO0

rO 0000

SPECIMEN WIDTH THICK LOAD STRESS STRESS

NO. IN. IN. LB. PSI. MPA.

81 0.500 0.044 4420 200909 1385

82 0.501 0.041 3400 165522 1141

83 0.500 0.042 3530 168095 1159

84 0.501 0.042 3680 174888 1205

85 0.501 0.042 4390 208630 1438
Sefelelriclodeioelnicinioeliileiolololninlalaiainlnlaelnloleialenlninicinioloiniolnick doivleioivioieiokiniiiclnioiniciriokiinioleirk

86 0.498 0.041 4230 207170 1428

87 0.501 0.040 4350 217065 1496

88 0.501 0.038 4000 210106 1448

89 0.502 0.036 3960 219123 1510

90 0.5 0.042 4320 205303 1415
Fricioklrinirileirdeiclielniclcloloirinidicicininiinidalal doininiairiariaviioininiciniciiinicieiinioiickieirickicioininiok

91 0.501 0.042 4380 208155 1435

92 0.501 0.039 4270 218537 1506

93 0.501 0.044 4340 196878 1357

94 0.501 0.040 4160 207584 1431

95 0.502 0.040 4260 212151 1462
Sk irinieieiiidiaicleirlnicieinieiniiicioininianininriniicnnininrinirickinioinirie ol ik

96 0.501 0.038 4130 216934 1495

97 0.501 0.041 3820 185969 1282

98 0.500 0.041 3710 180975 1247

99 0.501 0.043 3090 143434 988

100 0.501 0.039 4060 207789 1432
T e e e e e R e e R e e e e e R R R R R R RN

101 0.501 0.041 4250 206903 1426

102 0.501 0.040 4120 205588 1417

103 0.501 0.042 4440 211006 1454

104 0.501 0.043 4730 219560 1513

105 0.501 0.042 3830 182016 1255
AR e A i e o R e R R e e R e R R R R R R R R R R R

106 0.501 0.042 3900 185343 1277

107 0.501 0.041 3430 166983 1151

108 0.500 0.040 4040 202000 1392

109 0.500 0.038 %150 218421 1506

110 0.499 0.036 3370 187597 1293
ey ey e ey e ey e ey e e e g e e e g s

111 0.500 0.039 4620 236923 1633

112 0.501 0.039 3930 201136 138¢

113 0.500 0.041 3580 174634 1204

114 0.499 0.043 4390 204595 1410

115 0.501 0.042 4020 191046 1317
mm&* Aryeakentont, Aratoatuad homi femtpabeiontontontontontsctoadtoatonkonbontonivabfimtefimtostotmiontoRootockofeafouiontumtratodmd

116 0.501 0.038 3610 189620 1307

117 0.501 0.041 4330 210797 1453

118 0.502 0.042 4880 231455 1595

119 0.501 0.042 4530 215283 1484

120 0.502 0.040 4470 . 222609 1534

0
0
0
0
0

AR A A et e R R R ek b dredninioleiokdedek
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HERCULES 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
121 0.502 0.039 4540 231892 1598 0
122 0.501 0.040 4030 201097 1386 0
123 0.501 0.040 3880 193612 1334 0
124 0.501 0.040 4380 218562 1506 0
125 0.501 0.042 4950 235243 1622 0

Terieienririicerinierieieirie ik nldeieirlelcioleionliceinidoniainioininiriocicioiniclriiclaniciicieicieoick
126 0.501 0.040 4250 212075 1462 0
127 0.501 0.040 4310 215069 1482 0
128 0.500 0.041 4140 201951 1392 6
129 0.501 0.038 4530 237945 1640 6
130 0.501 0.040 4860 242514 1672 6

it oniciriciclcniciininicleiniorinioinininiviciceicioinioioieicinicioicieloioiioicicicccicloricock
131 0.500 0.040 4685 234250 1615 6
132 0.501 0.043 4710 218632 1507 6
133 0.499 0.040 4135 207164 1428 6
134 0.502 0.041 4330 210378 1450 6
135 0.501 0.041 4685 228080 1572 6

SRl ateirnininnirirnnnieeinirioelnninioliciricieleinieioicicoincinicoicok
136 0.499 0.040 4270 215927 1475 6
137 0.500 0.040 4490 224500 1547 6
138 0.499 0.042 5075 242150 1669 6
139 0.500 0.041 4595 224146 1545 6
140 0.500 0.041 4695 229024 1579 6

B L L b s Bk s T b st e e
141 0.502 0.040 4655 231822 1598 6
142 0.501 0.040 4705 234780 1618 6
143 0.500 0.039 4245 217692 1500 6
144 0.501 0.036 4025 223164 1538 6
145 0.500 0.038 4550 239473 1651 6

B 2 R a e S L e
146 0.500 0.040 4505 225250 1553 6
147 0.500 0.040 3935 196750 1356 6
148 0.500 0.041 4510 220000 1516 6
149 0.500 0.040 4755 237750 1639 6
150 0.500 0.041 4175 203658 1404 6

B L R s T L  ida e s
151 0.500 0.040 4755 237750 1639 6
152 0.500 0.043 4615 214651 1480 6
153 0.500 0.041 4080 199024 1372 6
154 0.499 0.042 4260 203263 1401 6
155 0.499 0.043 4370 203663 1404 6

B L L s e S S e s S S e e o
156 0.502 0.042 3855 182840 1260 6
157 0.500 0.039 4675 239743 1653 6
158 0.500 0.039 4445 227948 1571 6
159 0.500 0.042 4385 208809 1439 6
160 0.500 0.043 4325 201162 6

Cc3-4
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HERCULES 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
161 0.500 0.040 4245 212250 1463 6
162 0.500 0.041 4695 229024 1579 6
163 0.498 0.041 4730 231658 1597 6
164 0.500 0.040 4240 212000 1461 6
165 0.500 0.039 4945 253589 1748 6
feirielcinitririciciniedriieiriviielicioinerinieinidoinoinicnieioicicicloininloiicieinniiioririciiinioidiclelivioooiodok
166 0.500 0.039 3715 190512 1313 6
167 0.500 0.038 3610 190000 1310 6
168 0.499 0.041 4270 208710 1439 6
169 0.500 0.041 4525 220731 1521 6
170 0.500 0.040 4815 240750 1659 6
Seleivirieriviciricicielricoiricelcinicivicicivirinicininiicleinicileiviccinicio e loivicinicicleloicioicicldivicoloisleicloiclciok
m 0.500 0.041 4115 200731 1384 0
172 0.500 0.040 4080 204000 1406 0
173 0.500 0.043 4412 205209 1414 0
174 0.500 0.042 3800 180952 1247 7
175 0.501 0.040 4865 242764 1673 0
B T L S S L S L S s s e
i76 0.503 0.041 4687 227270 1567 0
177 0.498 0.044 4675 213353 1471 ]
178 0.501 0.042 4320 205303 1415 0
179 0.496 0.039 4125 213244 1470 0
180 0.499 0.041 4050 197956 1364 0
Seirieirivinieieiricickieoininicoinicieioirinieloriiciriceiricricieldeinicleiiiniciolioloisicioiicloicicioloicioloioe ook
181 0.500 0.040 3760 188000 1296 0
182 0.500 0.042 4400 209523 1444 0
183 0.500 0.039 2920 149743 103. 0
184 0.499 0.039 3490 179333 1236 0
185 (- 500 0.040 4325 216250 1491 0
B R L b e L e e B e
186 0.500 0.040 3820 191000 1316 0
187 0.500 0.043 4005 186279 1284 0
188 0.500 0.040 3525 176250 1215 0
189 0.500 0.043 4440 206511 1423 0
190 0.500 0.040 4570 228500 1575 0
B L AL L A At e e D 2 e e e e e Sy
191 0.499 0.041 4840 236570 1631 0
192 v.500 0.041 4700 229268 1580 0
193 0.498 0.040 4315 216616 1493 0

U
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Teble C4

HERCULES 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS -  COND
NO. IN. IN. LB. PSI. MPA.
1 0.500 0.062 5910 190645 1314 0
2 0.500 0.060 6230 207666 1431 0
3 0.499 0.060 6890 230126 1586 0
4 0.500 0.061 6320 207213 1428 0
5 0.499 0.061 6320 207628 1431 0
6 0.498 0.060 6410 214524 1479 0
7 0.498 0.061 6960 229113 1579 0
8 0.499 0.061 7050 231610 1596 0
9 0.500 0.059 6410 217288 1498 0
10 0.502 0.062 6860 220408 1519 0
dekiriciricieiciriciioiciciricickdcicicicicoiciciriniciniolnlnixickrininicdlcleicideinicidcdcicninricicioicioloioloinricieioloi- iok-dcok
11 0.501 0.061 6450 211053 1455 0
12 0.501 0.062 6560 211190 1456 0
13 0.501 0.060 5660 188290 1298 0
14 0.504 0.064 6650 206163 1421 0
15 0.500 0.059 5670 192203 1325 0
**** ...... Aottt st gy ad snd sntoaoairnte dvadindnatuutrfumtsedraiied cpbe deatmdrad ot safsatoedratmdout ot sufonfonivetontok Frofrafrafiet
16 0.499 0.056 0 0 0 2
17 0.502 0.056 4540 161496 1113 0
18 0.498 0.056 0 0 0 2
19 0.500 0.057 5400 189473 1306 0
20 0.501 0.057 0 0 0 2
21 0.499 0.055 5700 207688 1432 0
22 0.497 0.063 5280 168630 1162 0
23 0.503 0.062 5950 190790 1315 0
24 0.496 0.062 0 0 0 2
25 0.499 0.060 6390 213426 1471 0
Fdriririciriviviokeieioicicicicicieiricinionicicicivriciciclolricivicieleieiricieirivieeioi-oirciokickeioiirickieicklelcleiokoiek
26 0.501 0.058 6220 214054 1475 0
27 0.499 0.058 5600 193490 1334 0
28 0.500 0.055 4990 181454 1251 0
29 0.500 0.059 6150 208474 1437 0
30 0.502 0.061 6040 197243 1359 0
Sl iekeioieieitrickdrioiriniricininioiinieinrinicinivicirinicickdeireink-delokdicirinioioicioicioieieicieiekicickdokk
31 0.499 0.065 6580 202867 1398 0
32 0.499 0.059 5720 194286 1339 0
33 0.498 0.058 6000 207727 1432 0
34 0.500 0.062 6810 219677 1514 0
35 0.500 0.059 0 0 0 1
Weiririeiriviriririeiriciedoioieiek deieiekdolokdeicioleicioloiriokdeiricioieinicicicioioiniricleivioirivioieirivinioliekekeicick-iok
36 0.496 0.060 5550 186491 1285 0
37 0.0590 0.000 0 0 0 1
38 0.494 0.064 5920 187246 1291 0
39 0.497 0.0¢&0 6000 201207 1387 0
40 0.493 0.057 5548 211380 1457 0
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HERCULES 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.493 0.060 6250 211291 1456 ]

42 0.496 0.063 6320 202252 1394 0

43 0.499 0.061 6350 208613 1438 0

44 0.49Y 0.061 6220 204343 1408 0

45 0.499 0.061 5170 169847 1171 0
fedeileleledeicicieicieieiclolriciaiarlaeldciniciricrriciodieeinicicinicriccencoicoicdeinoiniokinroic ddek

46 0.501 0.062 6360 204751 1411 0

47 0.501 0.063 6260 198333 1367 0

48 0.499 0.059 6380 216704 1464 0

49 0.500 0.064 6480 202500 1396 0

50 0.499 0.061 6170 202700 1397 0
deiriedrickoicinic ceoeicleiinicinnenielnindoleidaceiinioioirinniiroininicoiiioaoieiiocooioi oo ool

51 0.498 0.062 6870 222502 1534 0

52 0.501 0.063 6500 205937 1419 0

53 0.502 0.062 6310 202737 1397 0

54 0.499 0.060 £080 169672 1169 0

55 0.499 0.066 6400 194328 1339 0
Sevrtorieeieleeioioleiicielieiniok danieieincicleieeieniriciacninidrioioliiciniricininioeioieiciinioek oo

56 0.50 0.065 0 0 0 2

57 0.000 0.000 0 0 0 3

58 0.501 0.060 0 0 0 2

59 0.000 0.000 0 0 0 3

60 0.497 0.063 5150 164478 1134 7
Irtcdelricicriroleinienieinieeoinieeieininlc e ik iirieieoiriceonio, forolekeeioiroioeinioeieidele

61 0.502 0.061 6390 208673 1438 0

62 0.501 0.061 6300 206145 1421 0

63 0.000 0.000 0 0 0 3

64 0.501 0.062 6470 208293 1436 0

65 0.500 0.059 5910 200338 1381 0
Sricieieiririciriickieieieinieiniecininlencninioeiotin-necninnoeiniicicioieoiicickriokioioeoeiciccocteo

66 0.504 0.059 6050 203457 1402 0

67 0.505 0.060 6020 198679 1369 0

68 0.503 0.058 5810 199149 1373 0

69 0.503 0.058 6415 219887 1516 0

70 0.504 0.06C 6195 204861 1412 0
teiredriciiedriciciceicolrteiciol ol cieiereiciol-ceoicleisininiivieicl foivirirtcrinicirinicieloiniciioloinieliririclod

7 0.505 0.062 4710 150431 1037 0

72 0.504 0.060 6545 216435 1472 0

13 0.504 7.059 6550 220271 1518 Q

74 0.504 0.059 0415 25731 1487 0

75 0.502 0.065 6240 191235 1318 0
Eciridekediniinieriek ekl dreloinieeiceie it teeoiinirieoeinicioieieoicinicioieeiccioieioleo

76 0.502 0.053 5750 216116 1490 0

77 0.504 0.056 6255 221619 1528 0

78 0.502 0.056 6625 235664 1624 0

19 0.502 0.056 6235 221791 1529 0

80 0.502 0.056 5345 190132 1310 4]
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HERCULES 12PLY UNIDIRECTIONAL TENSION

COND
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SPECIMEN  WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
81 0.503 0.055 5780 208928 1440
82 0.502 0.058 6630 227709 1570
83 0.503 0.059 6615 222899 1536
84 0.504 0.063 6485 204239 1408
85 0.503 0.061 6340 206629 1424
Ffedctoleiokielloirioleledalnlelodcdolelcdetotcdnleo deloiolololeolcledetrlolednioielokdol lodelolelo o ik iolo o loie iekode o dokek
86 0.503 0.061 6170 201088 1386
87 0.502 0.062 5875 188761 1301
88 0.502 0.062 6840 219766 1515
89 0.503 0.064 7280 226143 1559
90 0.503 0.059 6250 210600 1452
Fededetetededeldokfdelodedriolelo koot otele K iciririe el il loio e kol lole ledcledetelodelicicdcdiololdelicioiloioiolrieicleio i
91 0.503 0.056 6205 220285 1518
92 0.501 0.056 5515 196571 1355
93 0.502 0.058 6550 224962 1551
94 0.503 0.059 6615 222899 1536
95 0.503 0.061 6455 210377 1450
AR e e e e e e e e e e e e e e e e e e e e e e N e e e NI Pl i e IIiclede e dedcdedo ekl
96 0.503 0.061 6585 214613 1479
97 0.502 0.062 6600 212055 1462
98 0.505 0.061 5895 191365 1319
99 0.502 0.060 5905 196049 1351
100 0.503 0.063 7060 222790 1536
e e e e e e e e e e e e e e e e e e R e e e e il de el it e Jedede ool loiele o kit
101 0.503 0.063 7105 224210 1545
102 0.502 0.060 6495 215637 1486
103 0.503 0.061 6835 222761 1535
104 0.503 0.061 6620 215754 1487
105 0.502 0.062 6745 216713 1494
B e R ek el e et de e h i ekt et iedirie el it il leieiele e de i Tedeiteedrleirinirie o iodede
106 0.502 0.062 5900 189564 1307
107 0.504 0.061 6430 209146 1442
108 0.502 0.061 6190 202142 1393
109 0.503 0.065 5560 170056 1172
110 0.503 0.063 6850 216163 1490
BT T e e e e e e o Y e e R e R e R e R e et R e e
111 0.504 0.062 7140 228494 1575
112 0.503 0.060 7065 234095 1614
113 0.503 0.060 5240 173624 1197
114 0.503 0.061 6030 196525 1355
115 0.504 0.061 6530 212399 1464
116 0.505 0.062 6635 211913 1461
117 0.503 0.062 6975 223658 1542
118 0.502 0.062 6670 214304 1477
119 0.502 0.060 5420 179946 1240
120 0.504 0.059 6275 211023 1455

COoOO0OO0OO

Fedcirickdcieiieleioieiekioiniioledoink Sriiekirinirinieirininiciirinivinirinileieidokdriniolioinicioeiiciokioicleicick
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HERCULES 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH TKICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.
121 0.503 0.061 5905 192451 1326 0
122 0.506 0.061 6365 206213 1421 0
123 0.504 0.061 5910 192232 1325 0
124 0.504 G.061 6470 210447 1451 0
125 0.505 0.060 5235 172772 1191 0
R a T e R s ey Ly e S U e N e L e e e e e e e
126 0.504 0.061 7135 232077 1600 0
127 0.500 0.061 7000 229508 1582 0
128 0.503 0.261 6590 214776 1480 0
129 0.503 0.060 7015 232438 1602 0
130 0.502 0.061 6810 222389 1533 0

Rl e e et et g e e e ey ettt ety et e e g e e e e e
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HERCULES 8PLY CROSSPLY COMPRESSION

‘fable C5

COND

[~ NNl OO OO OCOoOOCCOCO [~ NN oOCcCoOCo oCCO0O

OO0 CO

SPECIMEN  WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
1 0.249 0.040 665 66767 460
2 0.249 0.039 635 65389 450
3 6.250 0.040 665 66500 458
4 0.251 0.039 615 62825 433
5 0.250 0.039 640 65641 452
BT T T T T R T e i T T e e A e e A et
6 0.250 0.037 665 71891 495
7 0.250 0.038 605 63684 439
8 0.250 0.039 770 78974 564
9 0.250 0.038 660 69473 479
10 0.250 0.038 555 58421 402
AT T T T e I e e T e e el de e bR de e et
11 0.250 0.039 605 62051 427
12 0.250 0.037 670 72432 499
13 0.250 0.038 670 70526 486
14 0.249 0.039 690 71053 489
15 0.250 0.037 625 67567 465
AT T T e T T R R R R e R e ebeotfedeateoe
16 0.250 0.039 645 66153 456
17 0.250 0.041 660 64390 443
18 0.249 0.039 630 64874 447
19 0.250 0.037 600 64864 447
20 0.250 0.038 655 6947 475
A T T T T T T T T T s o R R R R R TR At
21 0.249 0.037 615 66753 460
22 0.251 0.041 585 56845 391
23 0.251 0.040 610 60756 418
24 0.251 0.041 570 55388 381
25 0.251 0.040 715 71215 491
P R R R R R R R R R R R R R A R Rt
26 0.251 0.039 600 61293 422
27 0.250 0.041 690 67317 464
28 0.251 0.042 635 60235 415
29 0.251 0.038 605 63430 437
30 0.250 0.039 660 67692 466
T T I T T T T R R R R R R R R e et
31 0.251 0.038 580 60809 419
32 0.251 0.038 485 50849 350
33 0.251 0.035 530 60330 415
34 0.251 0.037 465 50069 345
35 0.250 0.037 540 58378 402
TR R R R R R R R R R R R TR R AR R PR R R R R
36 0.251 0.037 670 72143 497
37 0.250 0.038 585 61578 424
38 0.251 0.038 475 49800 343
39 0.251 0.037 545 58684 404
40 0.251 0.038 575 60285 415

OO0 O0OO0

T e e e S e s e e e e
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HERCULES 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.252 0.039 585 59523 410 0

42 0.251 0.039 450 45969 316 0

43 0.251 0.041 625 60732 418 0

44 0.252 0.038 595 62134 428 0

45 0.253 0.038 505 52527 362 0
deiedniianinieoinricinicleinicicioiniriciricicioeivicoicloicieioloicioivicioicoloinioioioioiinioloiiclokoleicioloiciocichick

46 0.253 0.037 550 58754 405 0

47 0.249 0.037 730 79235 546 0

48 0.252 0.035 625 70861 488 0

49 0.252 0.037 630 67567 465 0

50 0.248 0.037 545 59394 409 0
firiricicnioriviinieirioinicidicieinioieicidolicicliriniiciniciocleicininicinicoicioiicielceioioeiciciccicioloicioie:

51 0.250 0.036 630 70000 482 0

52 0.251 0.037 570 61376 423 0

53 0.250 0.036 530 58888 406 0

54 0.249 0.037 595 64582 445 0

55 0.251 0.038 435 45607 314 0

56 0.250 0.038 555 58421 402 0

57 0.249 0.039 540 55607 383 0

58 0.250 0.040 690 69000 475 0

59 0.251 0.039 615 62825 433 0

60 0.250 0.036 500 55555 383 0
e S S S L e e

61 0.250 0.037 635 68648 473 0

62 0.250 0.038 685 72105 497 0

63 0.250 0.038 615 64736 446 0

64 0.252 0.039 585 59523 410 0

65 0.253 0.041 625 60252 415 0
L L e L s s

(4 0.252 0.041 485 46941 323 0

67 0.252 0.041 735 71138 490 0

68 0.252 0.042 770 72751 501 0

69 0.252 0.043 665 61369 423 0

70 0.248 0.043 655 61421 423 0
LR s L L

71 0.249 0.041 570 55833 384 0

72 0.251 0.041 610 59275 408 0

73 0.249 0.041 535 52404 361 0

74 0.249 0.038 530 56013 386 0

75 0.249 0.038 675 71337 491 0
s

76 0.249 0.039 735 75687 521 0

77 0.249 0.039 665 68479 472 0

78 0.248 0.040 685 69052 476 0

79 0.249 0.041 655 64159 442 0

80 0.249 0.041 555 54363 374 0

Serdedeirkdrhrieirkedeiriiekn ke ik eklekinkeieieink el riedeinieinkdeiekeirinibedodbke ket
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HERCULES 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS 3TRESS COND
NO. IN. IN. LB. PSI. MPA.
81 0.249 0.040 685 68775 474 0
82 0.248 0.040 625 63004 434 0
83 0.249 0.041 700 68566 472 0
84 0.249 0.043 655 61174 421 0
85 0.248 0.045 645 57795 398 0
fiaririnkricinkirickicioirioiolcieicicioloiviicteloiricielaeicloicirieininicloioiicielekiciolloicieicicicleleoinkdoioioick
86 0.250 0.043 710 66046 455 0
87 0.250 0.042 730 69523 479 0
88 0.250 0.041 670 65365 450 0
89 0.250 0.039 725 74358 512 0
90 0.250 0.039 700 71794 495 0
iehicieriricioiciclrieicicinicleieiciciciaoioicioioiickioloieiiciolooieiciooiciciriciicioleieloioioiciolooicicieiceicoick
91 0.250 0.040 0 0 0 1
92 0.250 0.038 610 64210 442 0
93 0.250 0.040 655 65500 451 0
94 0.250 0.040 650 65000 448 0
95 0.249 0.041 705 69056 476 0
Feteieieriroelericideninriricine o aeienricrsirioirnnmrcioiccicieeivicieleliciceioiicieiceicokoiok
96 0.249 N.041 690 67587 466 0
97 0.249 0.041 680 66607 439 0
98 0.249 0.038 715 75565 521 0
99 0.249 0.039 705 72598 500 0
100 0.250 0.037 625 67567 465 0
e e L T e
101 0.249 0.038 645 68167 470 0
102 0.246 0.039 525 54721 n 0
103 0.246 0.038 635 67928 468 0
104 0.248 0.039 655 67721 466 0
105 0.254 0.039 730 73692 508 0
S S T o
106 0.250 0.040 710 71000 489 0
107 0.246 0.038 400 42789 295 0
108 0.250 0.038 555 58421 402 0
109 0.250 0.040 625 62500 430 0
110 0.250 0.040 540 54000 372 0
a3 a i T S T
111 0.250 0.040 685 68500 472 0
112 0.250 0.041 665 64878 447 ]
113 0.250 0.041 740 72195 497 0
114 0.251 0.041 700 68020 468 0
115 0.251 0.040 655 65239 449 0
Fedrintrinkeiniriieiriciintrickeioieeirintioioiniiiicetrioioeieicoeiioieiciooiclckicieeioiciiek dcleleicick ook
116 0.251 0.042 670 63555 438 0
117 0.251 0.043 555 51422 354 0
18 0.250 0.038 535 56315 388 0
119 0.250 0.038 605 63684 439 0
120 0.249 0.038 605 63939 440 0

Fedededrkoiriedoriekedekioieiokoonnirrrioleiiolrkeirickdoieinieinioieieieicicioieioiriricleieioiokeioioleicicioloicioieokedek
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HERCULES 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PST. MPA.

121 0.251 0.038 615 64478 444 0
122 0.250 0.039 520 53333 367 0
123 0.250 0.042 755 71904 495 0
124 0.250 0.041 175 75609 521 0
125 0.251 0.039 630 64357 443 0

e T g o T ey e g g e S e e ey oy g ats e e
126 0.251 0.041 730 70935 489 0
127 0.250 0.044 710 64545 445 0
128 0.250 0.042 655 62380 430 0
C5-4
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Table C6

HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.247 0.045 1750 157444 1085 0
2 0.246 0.050 1740 141463 975 0
3 0.247 0.052 1815 141311 974 0
4 0.247 0.052 1865 145203 1001 0
5 0.250 0.054 2010 148888 1026 0
defeicicicireicieieleloleicichicicicicloicicioieieiciclciciciminicleicietceicleicioiololcicick rielelioteicoeioeioieleiccicios:
6 0.250 0.054 1965 145555 1003 0
7 0.250 0.053 1970 148679 1025 0
8 0.250 0.052 2000 153846 1060 0
9 0.250 0.053 2250 169811 1170 0
10 0.250 0.052 0 0 0 1
deieiriciricinicioieicicoicicioiciocioinicisiieleloivicicicicleioiicinloleiricicicleleiokiooiokiooickoieieclelcioieiciclccicick
11 0.249 0.052 1895 146354 1009 )
12 0.250 0.050 1805 144400 995 0
13 0.000 0.000 0 0 0 3
14 0.250 0.052 1945 149615 1031 0
15 0.249 0.056 2300 164945 1137 0
ricieleiriciicicieleitolcocicicloeioieioriciclriieiiciceiicincicciciiricicioieleiricleielcioicioiciciicicioieicccicok
16 0.250 0.056 2175 155357 1071 0
17 0.250 0.056 2185 156071 1076 0
18 0.249 0.061 2545 167555 1155 0
19 0.250 0.057 2115 148621 1023 0
20 0.250 0.057 2185 153333 1057 0
driciriieieicioicicinickiclnioicicnsinciiorinninciniciiteiinienciooiokiclelooicicickdoiiccloliceciookl
21 0.250 0.060 2260 150666 1038 0
22 0.250 0.058 2310 159310 1098 0
23 0.250 0.058 2225 153448 1058 0
24 0.249 0.058 2070 143331 988 0
25 0.250 0.058 2440 168275 1160 0
A L D
26 0.249 0.058 2005 138831 957 0
27 0.249 0.058 2165 149909 1033 0
28 0.249 0.060 2315 154953 1068 0
29 0.249 0.060 2515 168340 1160 0
30 0.249 0.059 2300 156558 1079 0
driciicieiciciicicicclninioieiinioininiviiicirioiveiiccieiciiiccioiecicieeieieiriiioioloieioicieiioieiieioicicei ook
31 0.249 0.051 2095 164973 1137 0
32 0.249 0.052 2025 156394 1078 0
33 0.249 0.058 2295 158911 1095 0
34 0.250 0.058 2240 154482 1065 ]

35 0.250 0.058 0 0 0 1
Trinieiedrieioiriicicieleleioiiciciceleloloicioiolooiickieieoticioieicieiciciricieieeicioiciricleieicieieclelicicceeok ook
36 0.249 0.058 0 0 0 1
37 0.250 0.058 2110 145517 1003 0
38 0.249 0.059 2335 158940 1095 0
39 0.249 0.058 2045 141600 976 0
40 0.250 0.058 204% 141034 972 0

Yekdridoiiniririniriekeiriniicioleicicinirieinicioklnirioirinicioriciririciciciricieicivicioiricicioinicieieieiciokeiricicivicink
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

CONL

-0 00
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SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
41 0.250 0.059 1990 134915 930
42 0.250 0.060 2405 160333 1105
43 0.251 0.060 2615 173638 1197
44 0.249 0.059 2475 168470 1161
45 0.249 0.059 0 0 0
P 27 e 2 X 2 X R LR & X Reatemd, Lonloatt Aok Reafosontontosluntontoatontttonteatontoatostoctuatoctotobfifonfoatoalioaioaimfimtontoatontont
46 0.250 0.058 2510 173103 1193
47 0.250 0.059 2340 158644 1093
48 0.250 0.058 2145 147931 1019
49 0.250 0.059 2305 156271 1077
50 0.249 0.055 2105 153705 1059
AR R R R R R R R R R R R R Y
51 0.250 0.057 2060 144561 996
52 0.250 0.056 2065 147500 1017
53 0.250 0.049 1935 157959 1089
54 0.250 0.051 2000 156862 1081
55 0.250 0.055 2220 161454 1113
B e Sy g ey e e e g e ey e e e
56 0.250 0.056 2270 162142 1117
57 0.249 0.056 2540 182157 1255
58 0.250 0.058 2765 190689 1314
59 0.249 0.062 2410 156108 1076
60 0.250 0.061 2285 149836 1033
T R R RN R N R R R RN R R R R AR ARy
61 0.250 0.059 2170 147118 1014
62 0.248 0.059 2105 143862 991
63 0.248 0.060 2200 147849 1019
64 0.250 0.058 1860 128275 884
65 0.250 0.056 2070 147857 1019
B e e e e e e e e ap iy
66 0.249 0.059 2405 163705 1128
67 0.250 0.058 2285 157586 1086
68 0.250 0.056 2205 157500 1085
69 0.250 0.055 2145 156000 1075
70 0.249 0.056 2175 155981 1075
B e i ey e 2 s ey iy
71 0.250 0.055 2075 150909 1040
12 0.250 0.055 2155 156727 1080
73 0.249 0.053 2400 166181 1145
74 0.250 0.060 2565 171000 1179
75 0.250 0.060 3085 205666 1418
R RN R RN R SRR RS R IRk ek ke
76 0.250 0.056 2060 147142 1014
17 0.250 0.056 2235 159642 1100
78 0.248 0.056 2165 155889 1074
79 0.250 0.055 2270 165090 1138
80 0.250 0.058 2370 - 163448 1126

o000

TR Al < el A e ek iAo ek Arioioiek
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HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

COND

CO0OO
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0
0
0
0
0

SPECIMEN  WIDTH THICK LOAD STRESS STRESS
NO. 1. IN. LB. PSI. . MPA.
81 0.249 0.056 2070 148450 1023
82 0.250 0.059 2470 167457 1154
83 0.250 0.061 2920 191475 1320
84 0.249 0.059 2605 177319 1222
85 0.250 0.059 2505 169830 1170
86 0.250 0.059 2670 181016 1248
87 0.243 0.059 2235 155890 1074
88 0.249 0.062 2710 175540 1210
89 0.250 0.062 2940 189677 1307
90 0.252 0.062 2580 165130 1138
91 0.250 0.060 2380 158666 1094
92 0.251 0.060 2280 151394 1043
93 0.250 0.058 2205 152068 1048
94 0.251 0.059 2360 159362 1098
95 0.251 0.058 2285 156958 . 1082
T R N R I R R e R R R R R R RS
96 0.250 0.058 2510 173103 1193
97 0.250 0.058 2570 177241 1222
98 0.251 0.057 2200 153770 1060
99 0.251 0.057 2205 154120 1062
100 0.250 0.059 2470 167457 1154
A R R R R R R R R R R R R R R N
101 0.249 0.060 2470 165327 1139
102 0.250 0.060 2320 154666 1066
103 0.251 0.059 2300 155310 1070
104 0.250 0.059 2260 153220 1056
105 0.249 0.058 2340 162027 1117
T A R R R R R R R R A e e A et
106 0.250 0.058 2465 170000 1172
107 0.251 0.060 2405 159694 1101
108 0.251 0.057 2240 156566 1079
109 0.251 0.057 2165 151324 1043
110 0.251 0.057 2105 147130 1014
***H o O v, ot Py VoL VUK, VRN VDL U POV U0, V0 U0N PPN TN, U DN VL VO, VOV 5N W0, Vo, DOX. POL DN, 00 i R N S VAN SO T T W Wy o |
111 0.251 0.057 2465 172293 1187
112 0.251 0.057 2240 156566 1079
113 0.251 0.05% 2275 159013 1096
114 0.251 0.056 2145 152603 1052
115 0.251  0.058 2060 161502 975
TR e R e AT e e e e e e A AR e A A R e A e e
116 0.251 0.058 2110 164937 999
117 0.251 0.059 2245 151597 1045
118 0.250 0.057 2435 170877 1178
119 0.250 0.056 2170 155000 1068
120 0.251 0.055 2060 149221 1028

[=R-N-R-N-

Yededehvririekdriniiciedeiricdokdeloiariniekdeinirioieirieieieleioledrieieieke e dedekdedkededokedrieieke e doind e ekdnk
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SPECIMEN WIDTH THiCK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
121 0.251 0.055 2075 150307 1036
122 0.250 0.057 2395 168070 1158
123 0.250 0.058 2305 158965 1096
124 0.250 0.058 2180 150344 1036
125 0.250 0.057 2165 151929 1047
126 0.259 0.058 2440 168275 1160
127 0.250 0.058 2370 163448 1126
128 0.250 0.056 2250 160714 1108
129 0.250 0.056 2110 150714 1039
130 0.250 0.058 2315 159655 1100

g p e g gt e e e e ey g

HERCULES 12PLY UNIDIRECTIONAL COMPRESSION

C6~-4



e

e e

-~

UNION CARBIDE 8PLY CROSSPLY TENSION

Table C7

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 1.001 0.046 2830 61460 423 0
2 0.998 0.044 2430 55337 381 0
3 1.001 0.046 2760 59940 413 0
4 1.001 0.045 2530 56166 387 0
5 1.001 0.044 2830 64253 443 0
6 1.001 0.044 1790 40641 280 0
7 0.999 0.045 2130 47380 326 0
8 1.000 0.044 2500 56818 391 0
9 1.001 0.045 1900 42180 290 0
10 1.000 0.046 1980 43043 296 0
11 1.002 0.045 2540 56331 388 0
12 1.001 0.047 2520 53563 369 0
13 1.000 0.045 2170 48222 332 0
14 1.002 0.046 2370 51418 354 0
15 1.001 0.045 2530 56166 387 0
16 1.002 0.042 2520 59880 412 0
17 1.001 0.048 2300 47868 330 0
18 1.000 0.046 2370 51521 355 0
19 1.001 0.047 2050 43573 300 0
20 1.000 0.048 2200 45833 316 0
21 1.001 0.047 2270 48249 332 0
22 1.002 0.046 2220 48164 332 0
23 1.000 0.044 2030 46136 318 0
24 1.000 0.045 2070 46000 317 0
25 1.000 0.044 1990 45227 3n 0
Rz s e e et eyt iy i ae i riaiaigipiiriyiyieliainieieixiniyiriaieiaisigixixiyiyiyizizyiroiyisiyitsyy
26 1.000 0.048 2040 42500 293 0
2] 1.001 0.045 2750 61050 420 0
28 0.999 0.044 2880 65520 451 0
29 1.000 0.045 2390 53111 366 0
30 0.999 0.044 2570 58467 403 0
TR R R R R R R PR R R R RN RN RN
31 1.001 0.046 2460 53424 368 0
32 1.001 0.045 2660 59052 407 0
33 1.001 0.046 2650 57551 396 0
34 1.000 0.047 2730 58085 400 0
35 1.002 0.044 2400 54436 375 0
TR R IR R R R Rk ik
36 1.001 0.048 2590 53904 n 0
37 1.002 0.045 2350 52117 359 0
38 1.001 0.045 1830 40626 280 0
39 0.996 0.046 2730 59586 410 0
40 1.000 0.046 2210 50217 346 0

FeiedeRdoddeddirk A il ki k- nrinkedriodninkrirkdelekedeioieirinieioieddeinkedrioieinieirieinknirioinioiek keicininkok
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UNION CARBIDE 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 1.001 0.045 2710 61494 424 0

42 1.000 0.045 2310 51333 353 0

43 1.001 0.044 2700 61302 422 0

44 1.002 0.046 2250 48815 336 0

45 1.000 0.046 2550 55434 382 0
Seicdeich iedeicleiricleiciickriciieiotiniieideoiloiicioceiociciociiinioiciclielicricieticiiciciiciciciclick

46 1.002 0.046 2070 44910 309 0

47 1.001 0.046 1710 37136 256 0

48 1.000 0.047 2690 57234 394 0

49 1.001 0.046 2970 64500 444 0

50 1.002 0.046 2120 45994 317 0

51 0.999 0.046 1890 41128 283 0

52 1.000 0.045 2140 47555 327 0

53 1.001 0.045 2470 54834 378 0

54 1.001 0.045 2340 51948 358 0

55 1.001 0.047 2110 44843 309 0
e T R e E e T e

56 1.000 0.045 2480 55111 379 0

57 1.000 0.048 2480 51666 356 0

58 1.001 0.048 2660 55361 381 0

59 1.002 0.047 2000 42468 292 0

60 1.001 0.046 2620 56899 392 0
Sk okireeeriree ook eieickoiclool oo icticricictricie

61 1.001 0.046 2100 45606 314 0

62 1.002 0.046 2670 57927 399 0

63 1.001 0.045 2410 53502 368 0

64 1.002 0.047 2150 45653 314 0

65 0.999 0.046 184 40040 276 0
Sefeieiciainlivioiiell ol aeielntininirinleirieiriiricickiriciiciriciecielicliicicriciric oo
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Table C8

UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.499 0.049 0 0 0 1
2 0.498 0.041 3050 149377 1029 0
3 0.498 0.045 3700 165104 1138 0
4 0.500 0.044 4150 188636 1300 0
5 0.500 0.042 3910 186190 1283 0
Ficiriririciiciolnininiciocinriviniciriniovloioleicick kicininclan’nidielekinicinivieiriodicioiokioleiriclioiniciicioook
6 0.500 0.945 3350 148888 1026 0
7 0.500 0.045 3030 134666 928 0
8 0.500 0.042 3540 168571 1162 0
9 0.500 0.045 3720 165333 1139 0
10 0.500 0.040 3960 198000 1365 0
11 0.500 0.043 3850 179069 1234 0
12 0.505 0.043 6100 188809 1301 0
13 0.502 0.042 4130 195883 1350 0
14 0.505 0.042 3530 166430 1147 0
15 0.499 0.044 3400 154855 1067 0
deiririciaririeicioi hivicloiricieicinininkinkininioleicicininicdloiiioicidolelelriniolnivinHeiokioinicioidioleldoiricicalnok
16 0.498 0.044 4270 194870 1343 0
17 0.499 0.044 4070 185370 1278 0
18 0.498 0.046 4290 187270 1291 0
19 0.498 0.044 3820 174333 1202 0
20 0.498 0.043 3700 172784 1191 0
ety e e Ly ey T g ety g e e e e e e e e e e ey i
21 0.497 0.044 3950 180629 1245 0
22 0.499 0.043 3470 161718 1115 0
23 0.499 0.043 3780 176166 1214 0
24 0.501 0.045 3410 151253 1042 0
25 0.498 0.041 3420 167499 1154 0
RCRCMPA WOWCUE WS USROS WP U WOV SR WE VP WS SO WM W SO SIC W WY e AR Attt s dtetedrieieioieds
26 0.502 0.044 4200 190148 1311 0
27 0.500 0.042 3730 177619 1224 0
28 0.500 G.043 3985 185348 1277 0
29 0.502 0.045 3540 156706 1080 0
30 0.495 0.043 3820 179469 1237 0
Srtrieifedo) R YRR U WU VO WU VI SRV WU WSO WU WU W WU TV S0 YOV W WML WO W oY DR
31 0.501 0.041 3580 174285 1201 0
32 0.500 0.044 3300 150000 1034 0
33 0.501 0.042 3940 187244 1291 0
34 0.499 0.046 4110 179053 1234 e
35 0.500 0.047 4380 186382 1285 0
Sededrinidrinieieieieirininiokdririnirink e el el el dobninieieeiet
36 0.501 0.046 4190 181810 1253 0
37 0.501 0.046 4640 201336 1388 0
38 0.500 0.044 4059 184090 1269 0
39 0.500 0.045 4300 191111 1317 0
40 0.500 0.045 3950 ° 175555 1210 0
FirArirtrdrddrdrniinieiririeirde et dririied b dedririededboldeirdrbkededekeddrbiedniededeokedeieioioied
c8-1
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS 3TRESS COND

NO. IN. IN. LB. PSI. MPA.

a1 0.501 0.047 3050 129528 893 0

42 0.500 0.045 4500 200000 1378 0

43 0.500 0.045 4520 20888 1385 0

44 0.500 0.042 4040 192380 1326 0

45 0.500 0.045 3920 174222 1201 0
Fedririirioiinkkieinoinielodrinicicieicllcilninicloladcioiddcliol. Selrdeininleicirickiolelriclnivle Niololricioieiciolek

46 0.499 0.043 4050 188749 1301 0

47 0.496 0.044 0 0 0 1

48 0.499 0.045 3940 175462 1209 0

49 0.499 0.043 4270 ~9002 1372 0

50 0.500 0.044 4280 194545 1341 0
TR iekrdrieielrinirlelrlelrinds L dnirinieinieinioidie kniviiiniciliniolricinicilcinleninicioiridlalnlok ok

51 0.499 0.045 4200 187040 1289 0

52 0.499 0.048 4365 182239 1256 0

53 0.499 0.047 4340 185050 1275 0

54 0.499 0.045 4080 181625 1252 0

55 0.498 0.041 3150 15275 1063 0
Sririairiiriniricieelninkeleininicinioirinininivicioirinkeinleininivlaeiniiciclaivleiciviode Joleieiclolodeirdeliolnlrinielricloelotr

56 0.499 0.042 3880 185132 221¢ 0

57 0.499 0.943 3530 164515 1134 0

58 0.499 0.040 3330 166833 1150 0

59 0.499 0.044 3740 170340 1174 0

60 0.499 0.043 3890 181292 1250 ¢
fokiricieiviciririniciciriciciciicielrininlel-inialRveiviviniohicioinicidekicldctclrieinivicninielrininl deloidle ldelevlcokeiok

61 0.499 0.040 3440 172344 1188 0

62 0.499 0.042 4135 197299 1360 0

63 0.498 0.042 3260 155861 1074 0

64 0.496 0.040 3520 177419 1223 0

65 0.499 0.040 3470 151171 1042 0
Sriviciricirivitivirioiicieiriviioricicieiiol Selokeinicideivkdnieicloiniviokickicicick - irbirieioidlelnicioiciciclyiviel<k

66 0.497 0.043 3990 186701 1287 0

67 0.499 0.043 3500 163116 1124 0

68 0.499 0.045 4380 195056 1344 0

69 0.499 0.045 4560 203072 1400 0

70 0.500 0.047 3900 168510 1161 0
Frlrbvrinredr i T N RN R i Arinieinieiricielek tieirivin - Seicleieicivieieivi-detrileicieled:

71 0.500 0.045 4320 192000 1323 0

72 0.499 0.043 4390 204595 1410 0

73 0.500 0.043 3920 182325 1257 0

74 +.500 0.044 4260 193636 1335 0

75 0.499 0.043 4120 192011 1323 0

76 0.500 0.043 3680 171162 1180 0

77 0.499 0.044 4350 198123 1366 0

78 0.499 0.044 3°30 178994 1234 0

79 0.500 0.044 3980 18nr9C9 1247 0

80 0.499 0.041 3586 - 174984 1206 0

Wrirkevrbirirkdririederieden ol A irniek ik ekl ik e irioieieieieioielocieinivieiciokok
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN, IN. LB. PSI. MPA.
81 0.499 0.044 3960 180360 1243 0
82 0.500 0.043 3620 168372 1160 0
83 0.500 0.042 3710 176666 1218 0
84 0.500 0.045 ~710 164888 1136 0
85 0.500 0.044 3630 165000 1137 0
Fehrieddelededclel ke dotriolnlroloioioloiniedolok Skl dricloleiedeledolodlodoioiofoledodaleloleloini Xivknlniolelrkokedoiclolek
86 0.500 0.042 3300 157142 1083 0
87 0.499 0.044 3670 167152 1152 0
88 0.500 0.042 3850 183333 1264 0
89 0.500 0.040 3690 184500 1272 0
90 0.501 0.040 3350 167165 1152 0
BT DR ST OO O W : POV SN SICINC AT PRSI S J0CYOCSHC YUV 0 YO SHE S YA WO At Jfonfmfoafonfontontind o' ok
91 0.500 0.040 3260 1643000 1123 0
92 0.500 0.638 3520 165263 1277 0
93 0.500 0.046 4290 186571 1286 0
9% 0.500 0.044 4330 196,18 1357 0
95 0.500 0.041 3890 189756 1308 0
S e e e A R R R R A R R R R AT
96 0.499 0.041 3440 168141 1159 0
97 0.498 0.040 3570 179216 1235 0
98 0.499 0.040 3330 166833 1150 0
99 0.49¢ 0.044 3970 180816 1246 0
100 0.499 0.044 3960 180360 1243 0
T ey L e R e e L e e e e ey e i
101 0.499 0.044 4C50 184459 1271 0
102 0.499 0.043 3960 184555 1272 0
103 0.499 0.041 3670 179383 1236 0
104 0.501 0.0%46 3900 169226 1166 0
105 0.500 0.044 3730 169545 1169 0
g e gy e e Ly e ey e e gy ey o i
10€ 0.500 0.045 3710 164888 1136 0
107 0.499 0.044 3020 137547 948 0
108 0.499 0.043 3550 165447 1140 0
109 0.500 0.743 3980 185116 1276 0
110 0.499 0.043 4160 193876 1336 0
AT R R R R e R A R R A R R e
111 0.500 0.043 3570 166046 1144 0 .
112 0.499 0.044 3670 167152 1152 0
113 0.500 0.043 3910 181860 1253 0
114 0.499 0.042 3630 173203 1194 0
115 0.499 0.045 4280 190603 1314 0
,lc********."‘. ......... Rentontrntontontontochontonhont, Dok \! deotuntrakentoatoatontontodet catoatonbulomtent bt alsatoutentod ol fentond
116 0.499 0.047 3700 157762 1087 0
117 0.4.7 0.042 3500 167000 1151 0
116 0.501 0.041 3540 172338 1188 0
119 0.500 0.042 3530 168095 1159 0
120 0.500 0.044 3270 148636 1024 0
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UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN, LB. PSI. MPA.
121 0.500 0.046 4110 178695 1232 0
122 0.499 0.043 3950 184089 1269 0
123 0.499 0.047 4120 175670 1211 0
124 0.498 0.047 4330 184995 1275 0
125 0.499 0.049 4140 169318 1167 0
126 0.500 0.046 4560 198260 1367 0
127 0.499 0.043 4150 193410 1333 0
128 0.500 0.045 4120 183111 1262 0
129 0.499 0.045 4160 185259 1277 0
130 0.500 0.047 3810 162127 117 0
AR AR R R R R R RN R R R RN RN R R R RN RR RN R RN R RN R
131 0.498 0.045 4130 184292 1270 0
132 0.499 0.045 4000 178134 1228 0
133 0.500 0.046 4495 195434 1347 6
134 0.501 0.043 3970 184282 1270 6
135 0.500 0.042 3850 183333 1264 6
AR R R R R R R R R R R R R R R R R RN R RN R RN RN RN R R RN PR RN
136 0.500 0.043 3855 179302 1236 6
137 0.500 0.042 4060 193333 1333 6
138 0.500 0.045 4720 209777 1446 6
139 0.500 0.047 4595 195531 1348 6
140 0.500 0.043 3835 178372 1229 6
Firkrdfeiiriniriricinkintideiclokdmininininioiinminicinitinriniiinicieirinicicoinivirielioicininrivivinniicirincioinel
141 0.499 0.044 3420 155766 1074 6
142 0.500 0.044 3515 159772 1101 6
143 0.500 0.041 3995 194878 1343 6
144 0.501 0.044 3685 167165 1152 6
145 0.500 0.043 3060 142325 981 6
B Ty ey ey ey ey e e e N ety e e e e e e e et e e i
146 0.500 0.143 3715 172790 1191 6
147 0.500 0.L45 4215 187333 1291 6
148 0.500 0.044 3915 177954 1226 6
149 0.500 0.045 4260 189333 1305 5
150 0.502 0.044 3685 166832 1150 6
ey e e s s e e i R e e e ey e e e L
151 0.498 0.042 3550 169726 1170 6
152 0.500 0.044 4055 184318 1270 6
153 0.500 0.044 4185 190227 1311 6
154 0.498 0.042 4110 196500 1354 0
155 0.498 0.043 4125 192630 1328 0
bt R R RN R R RN R R R R R RN
156 0.501 0.042 3555 168947 1164 0
157 0.502 0.042 3810 180705 1245 0
158 0.501 0.045 4150 184076 1269 0
159 0.501 0.043 3665, 170124 1173 0
160 6.502 0.043 4295 198971 1371 0

Frdrnbinhrhnrr R RN RN e R R RN

c8-4

o e g,



< e

e

. Y -

[ AP bt i

L

gt

UNION CARBIDE 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
161 0.501 0.043 4120 191245 1318 0
162 0.502 0.041 4160 202118 1393 0
163 0.500 0.043 3935 183023 1261 0
164 0.500 0.044 3700 168181 1159 0
165 0.503 0.040 4000 198807 1370 0
166 0.502 n.042 3930 186397 1285 0
167 0.503 0.041 3625 175774 1211 0
168 0.502 0.042 4030 191140 1317 0
169 0.502 0.044 3755 170001 1172 0
170 0.501 0.042 4530 215283 1484 0

B o e e e e g L e S e 02 2 2.2 g
171 0.502 0.042 4280 202997 1399 0
172 0.502 0.041 4250 206491 1423 0
173 0.503 0.040 3875 192594 1327 0
174 0.502 0.046 4210 182314 1257 0
175 0.505 0.043 4335 199631 1376 0

AT A e evoteok Araftenfeatoafontontontmtmtontontont T R e o e e e A e e e e et ey
176 0.507 0.044 4170 186928 1288 0
177 0.504 0.046 4955 213724 1473 0
178 0.505 0.044 4565 205445 1416 0
179 0.505 0.045 4645 204400 1409 0
180 0.501 0.042 4125 196036 1351 0

B e s e g S e S T U
181 0.502 0.045 4350 192563 1327 0
182 0.500 0.047 4445 189148 1304 0
183 0.497 0.046 4470 195520 1348 0
184 0.495 0.048 3940 165824 1143 0
185 0.501 0.044 4280 194157 1338 0

T R R R R R R R R R R R R R R RN R RN R R RN R RN R RN RN
186 0.501 0.041 3515 171121 1179 0
187 0.501 0.044 4750 215478 1485 0
188 0.501 0.046 3826 165755 1142 0
189 0.500 0.045 4855 215777 1487 0
190 0.502 0.045 4560 201859 1391 0

LR e e et e e e e e e ey e e D s ety e g e ey e e e et e )
191 0.489 0.042 4210 204985 1413 0
192 0.503 0.043 4260 196957 1358 0
193 0.500 0.044 4190 190454 1313 0
194 0.502 0.043 3510 162605 1121 0

0.492 0.043 4095 0

195
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Table C9

UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION

SPECIMEN  WIDTH  THICK  LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.503 0.065 5830 178314 1229 0
2 0.499 0.066 6480 196757 1356 0
3 0.504  0.065 6510 198717 1370 0
4 0.499 0.060 6275 209585 1445 0
5 0.499 0.063 5700 181315 1250 0
BT A T T e e e T R e e e R R R R R R R SRR
6 0.501 0.062 6450 207649 1431 0
7 0.502 0.066 6395 193015 1330 0
8 0.502 0.065 6830 209316 1643 0
9 0.502 0.067 6370 189391 1305 0
10 0.498 0.064 6030 189194 1304 0
P T T A R R R R R R R R RSN RN RS RYY
11 0.499 0.066 5490 166697 1149 0
12 0.498 0.065 5960 184121 1269 0
13 0.504 0.069 6130 176270 1215 0
14 0.498 0.067 5935 177875 1226 0
15 0.498 0.068 0 0 0 1
T R R R T T e e e e e R R R R R R,
16 0.504 0.067 6800 201374 1388 0
17 0.496 0.062 0 0 0 1
18 0.502 0.061 4210 137482 947 0
19 0.500 0.065 5630 173230 1194 0
20 0.500 0.067 6090 181791 1253 0
T e e I R e e e R R e R e R ey
21 0.503 0.066 6310 190071 1310 0
22 0.502 0.064 0 0 0 1
23 0.500 0.063 6120 194285 1339 0
24 0.499 0.062 5710 184562 1272 0
25 0.502 0.068 6920 202718 1397 0
T T A I T T R M e e e e R R Y
26 0.499 0.067 6860 20 “&n 1614 0
27 0.502 0.065 6910 1 1460 0
28 0.499 0.067 6270 187. 1293 0
29 0.501 0.066 5285 164826 1136 0
30 0.501 0.062 0 0 0 1
T T R R R e R e R e R R R R R R R E R R RN
31 0.502 0.067 7050 209609 1445 0
32 0.506 0.066 0 0 0 1
33 0.503 0.064 5660 175820 1212 0
34 0.502 0.065 6650 203800 1405 0
35 0.504 0.066 5150 154822 1067 0
8 a3 23 .a x r R 3R s riaininieitelniy iy EayiEtaigidigiaiyis-tisiyinieiyiziaiziaiaiaixieiataisiyix gizis gixisiniziain npy
36 0.502 0.065 6750 206864 1426 0
37 0.503 0.065 7020 214711 1480 0
38 0.503 0.063 5850 184606 1272 0
39 0.502 0.065 6550, 200735 1384 0
40 0.502 0.067 5790 172147 1186 0
B S N 2 R e 32 it add kimix niiainaie  gialsixix o niriaipisinisiy aigisiyiuiyiaininisiaiaizizizieiyiziaiyiyiyiginizieisy oz
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UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
41 0.503 0.068 6870 200853 1384 0
42 0.502 0.066 6770 204334 1408 0
43 0.504 0.064 5790 179501 1237 0
44 0.502 0.067 5900 175417 1209 0
45 0.503 0.068 6400 187112 1290 0
L e ey e ey e ey e e e e e e e e ey e g e
46 0.505 0.068 6960 202679 1397 0
47 0.505 0.065 6490 197715 1363 0
48 0.503 0.066 0 0 0 1
49 0.501 0.063 6050 191680 1321 0
50 0.505 0.063 6000 188590 1300 0
Fe e e e R R R R R R R R RN R R R R RRY
51 0.504 0.066 6230 187289 1291 0
52 0.505 0.067 6020 177922 1226 0
53 0.505 0.068 6550 190739 1315 0
54 0.502 0.065 0 0 0 1
55 0.503 0.064 .6065 188400 1299 0
ettt Ly e T S e e e e e ey e i e e ey
56 0.503 0.066 5800 174709 1204 0
57 0.503 0.064 6260 194458 1340 0
58 0.503 0.066 6675 201066 1386 0
59 0.503 0.066 6745 203174 1400 0
60 0.503 0.062 6135 196722 1356 0
T A o R R e T e Y N PR R R R R R R RRRR R R R AR RN RN
61 0.504 0.063 6135 193216 1332 0
62 0.504 0.064 5530 171440 1182 0
63 0.504 0.065 5570 170024 1172 0
64 0.502 0.067 6610 196527 1355 0
65 0.504 0.065 5990 182844 1260 0
L ety ey et ety e e e e e e e e e ety e e e e e e s
66 0.504 0.068 6355 185428 1278 0
67 0.504 0.066 5945 178721 1232 0
68 0.504 0.069 6490 186622 1286 0
69 0.505 0.068 7080 206173 1421 0
70 0.504 0.063 6125 192901 1330 0
TR R R R R R R N O R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN RN
n 0.504 0.063 6155 193846 1336 0
72 0.502 0.063 5335 168690 1163 0
13 0.504 0.061 5295 194997 1344 0
14 0.504 0.064 7025 217788 1501 0
15 0.505 0.065 5945 181111 1248 0
AR RN R R RN SRR RS RN RN RN RN R RN AR R R
76 0.505 0.065 5910 180045 1241 0
17 0.506 0.068 5725 166385 1147 0
78 0.507 0.066 5785 172882 1192 0
19 0.506 0.068 6910 200825 - 1384 0
80 0.505 0.066 6870 206120 1421 0

B s s e e e s n ey ne e ey s e
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UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
81 0.506 0.063 5900 185080 1276 0
82 0.506 0.063 6180 193864 1336 0
83 0.506 0.062 5770 183921 1268 0
84 0.506 0.063 6015 188688 1301 0
85 0.504 0.065 6885 210164 1449 0
B LR AL e S S e e e e e
86 0.505 0.068 6625 192923 1330 0
87 0.506 0.067 6315 186272 1284 ]
88 0.505 0.066 5580 167416 1154 ]
89 0.505 0.065 6265 190860 1315 0
90 0.504 0.063 6160 194003 1337 0
B R e Rt s e e S
91 0.506 0.067 6250 184354 1271 0
92 0.505 0.069 6675 191562 1320 0
93 0.505 0.068 6250 182003 1254 0
94 0.506 0.067 5970 176095 1214 0
95 0.505 0.065 5980 182178 1256 0
L 3 S e L e e e
96 0.502 0.061 6170 201489 1389 0
97 0.502 0.066 6430 194072 1338 0
98 0.503 0.068 7420 216933 1495 0
99 0.503 0.068 6935 202754 1397 0
100 0.504 0.067 6455 191157 1318 0
B dab e e S L e S S e
101 0.503 0.067 6500 192872 1329 0
102 0.503 0.064 5925 184051 1269 0
103 0.503 0.067 6865 203703 1404 0
104 0.504 0.069 7215 207470 1430 0
105 0.503 0.069 7090 204281 1408 0
B o L e
106 0.503 0.067 6965 206670 1424 0
107 0.504 0.062 5615 179691 1238 0
108 0.504 0.065 6785 207112 1428 0
109 0.503 0.068 7410 216641 1493 0
110 0.504 0.068 6835 199433 1375 0
B e e
111 0.503 0.068 6105 178487 1230 0
112 " 504 0.066 6635 199464 1375 0
113 0.503 0.063 6445 203382 1402 0
114 0.503 0.066 6800 204831 1412 * 0
115 0.503 0.069 658~ 189731 1308 0
B S e -
116 0.504 0.070 7540 213718 1473 0
117 0.503 0.067 6485 192427 1326 0
118 0.504 0.063 6220 195893 1350 0
119 0.505 0.064 6115 189201 1304 0
120 0.503 0.063 6075 - 191706 1321 0

B e e e s e n e e e s

] a————
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SPECIMEN WIDTH THICK LOAD STRESS STRESS
NC. IN. IN. LB. PSI. MPA.
121 0.505 0.063 6715 211063 1455
122 0.504 0.063 6365 200459 1382
123 0.508 0.063 6400 199975 1378
124 0.504 0.066 6125 184132 1269
125 0.504 0.066 5550 166847 1150
126 0.503 0.067 6315 187383 1292
127 0.504 0.063 5580 175736 1211
128 0.505 0.067 6950 205408 1416
129 0.504 0.063 6540 205971 1420
130 0.504 0.061 6005 195322 1346
131 0.506 0.063 6430 201706 1390
132 0.504 0.062 6425 205613 1417
133 0.505 0.062 6115 195305 1346
134 0.505 0.062 5980 190993 1316
135 0.505 0.062 5975 190833 1315
FeRdriririciriodiiciciloioieieininlel vl nrininiidnirionirininrininininidnleirielnlininialdekiriniciclnioiedoleloirieicicl
136 0.505 0.064 5750 177908 1226
137 0.504 0.064 5915 183376 1264
138 0.505 0.065 5740 174866 1205
139 0.505 0.067 7065 208807 1439
C9-4

UNION CARBIDE 12PLY UNIDIRECTIONAL TENSION
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Table C10

UNION CARBIDE 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LCAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.249 0.045 765 68273 470 0
2 0.249 0.042 535 51157 352 0
3 0.250 0.042 530 50476 348 0
4 0.250 0.042 630 60000 413 0
5 0.249 0.041 560 54853 378 0
A R R R R R N R R R R R R R RN R R AR Y
6 0.250 0.041 655 63902 440 0
7 0.250 0.040 635 63500 437 0
8 0.250 0.042 655 62380 430 0
9 0.250 0.043 125 67441 465 0
10 0.250 0.041 650 63414 437 0
o e e e e e e e e e oy e e e Uy e ey e ey
11 0.250 0.042 725 69047 476 0
12 0.250 0.042 645 61428 423 0
13 0.250 0.042 755 71904 495 0
14 0.250 0.042 590 56190 387 0
15 0.250 0.041 625 60975 420 0
A R R R N R R R R R R R e R R A ARl e Ay
16 0.250 0.040 720 72000 496 0
17 0.249 0.041 665 65138 449 0
18 0.249 0.041 545 53384 368 0
19 0.251 0.041 485 47128 324 0
20 0.249 0.042 560 53547 369 0
A L R P P R R R R R R N R R RERR RSNy
21 0.249 0.045 635 56671 390 0
22 0.250 0.045 815 72444 499 0
23 0.250 0.044 785 71363 492 0
24 0.249 0.043 170 71915 495 0
25 0.250 0.044 590 53636 369 0
T A e e R R R R R R R R R R R R R R R R R RN RN R R R R R R RS
26 0.250 0.044 845 76818 529 0
21 0.250 0.043 785 73023 503 0
28 0.250 0.043 810 75348 519 0
29 0.249 0.045 790 70504 486 0
30 0.250 0.044 50909 351 0

cl10-1
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UNION CARBIDE 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.250 0.044 750 68181 470 0

42 0.250 0.046 795 69130 476 0

43 0.250 0.046 655 56956 392 0

44 0.250 0.044 745 67727 466 0

45 0.250 0.041 585 57073 393 0
dedeicicicicloielrlcicioleleiol ieliiciciiiicioieiicieiceleiekioeocooioirinioioioioioiolodotoiotoioiooicioioieickiciick

46 0.250 0.042 755 71904 495 0

47 0.250 0.043 725 67441 465 0

48 0.250 0.043 730 67906 468 0

49 0.250 0.043 790 73488 506 0

50 0.250 0.043 695 64651 445 0

51 0.250 0.043 710 66046 455 0

52 0.249 0.044 835 76213 525 0

53 0.249 0.045 865 77197 532 0

54 0.250 0.044 675 61363 423 0

55 0.250 0.044 735 66818 460 0
dedcieleiciolciriiiiiciniciiciiiiciiciniciciceicicicioleicicioioioiioiiiciiniricieiricioiicioiciciocicicicicicicoicicicick

56 0.250 0.044 755 68636 473 0

57 0.250 0.045 850 75555 520 0

58 0.250 0.046 975 84782 584 0

59 0.250 0.045 795 70666 487 0

60 0.250 0.043 770 71627 493 0
deicirieioleicieieiciiiciciciciciciivivicivioicivivioieieoinionioktoinioioioioiok loiokoioicioioiociceiicieleieeloieleleieieick

61 0.250 0.045 815 712444 499 0

62 0.251 0.044 765 69268 477 0

63 0.250 0.044 720 65454 451 0

64 0.250 0.043 675 62790 432 0

65 0.249 0.044 700 63891 440 0

66 0.249 0.044 175 70737 487 0

67 0.250 0.044 845 76818 529 0

68 0.250 0.042 775 73809 508 0

69 0.250 0.043 750 69767 481 0

70 0.250 0.043 530 49302 339 0
Serintirinrininiriiioinicioioicicieieloioioieleieiceeeeeoooooioliioioioiicicloicieicioleleioieiocicionioiickiok

7 0.250 0.044 660 60000 413 0

12 0.250 0.044 400 36363 250 0

13 0.249 0.044 930 84884 585 0

74 0.250 0.043 685 63720 439 0

75 0.250 0.042 170 73333 505 0
dekedriieiiirinirieioieirieleiiieioioeiennioeceeeioioioieieonkoooeeooooiooeok ok ok ok

76 0.249 0.043 725 67712 466 0

17 0.250 0.043 140 68837 474 0

78 0.250 0.042 570 54285 374 0

79 0.250 0.043 790 73488 566 0

80 0.250 0.044 525 47727 329 0
Teteddedededeiedecdeiciodioteke ool eiobieieeeeoieteieeloeniieoniooke i ook
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SPECIMEN
NO.

81
82
83
84
85

UNION CARBIDE 8PLY CROSSPLY COMPRESSION

WIDTH
IN.

0.250
0.248
0.249
0.250
0

.250

THICK
IN.

0.045
0.045
0.045
0.045
0

. 045

LOAD
LB.

825
830
825
770

730

STRESS
PSI.

73333
74372
73627
68444

64888

STRESS

MPA.

505
512
507
471
447

COND

[= === =]

OO0 O0O0C

96 0.250 0. 680 426 0
97 0.250 0.044 825 75000 517 0
98 0.250 0.044 675 61363 423 0
99 0.250 0.043 760 70697 487 0
100 0.250 0.044 675 61363 423 0
B e N L L e e L S T e o
101 0.250 0.044 765 69545 479 0
102 0.250 0.044 715 65000 448 0
103 0.250 0.044 670 60909 419 0
104 0.251 0.043 750 69489 479 0
105 0.249 0.043 740 69113 476 0
Tedrdrirdriririciricieicieirinicricieiciooleinieieieicinicioicicioiinicicinioieiokoicicioioioioiioleeioicicieioloiceiololcicioick
106 0.250 0.044 810 73636 507 0
107 0.250 0.043 755 70232 484 0
108 0.250 0.043 830 77209 532 0
109 0.250 0.042 755 71904 495 0
110 0.250 0.044 525 47727 329 0
riririrnineiirriininniineiiniireiekeiricieioieinicieiclnininicloieeioioicininicioieeioieleicloiciolliolotoioi-tokok
111 0.250 0.044 875 79545 548 0
112 0.250 0.045 790 70222 484 0
113 0.250 0.043 805 74883 516 0
114 0.250 0.044 790 71818 495 0
115 0.250 0.041 685 66829 460 0
Tolrrirriniriedricieicinininiiokicioeioieliooliniricieieieiioiieioloioloricleinioiriciecioioiiiclelioiocioioiioloick
116 0.250 0.043 765 71162, 490 0
117 0.249 0.044 735 67086 462 0
118 0.250 0.045 570 50666 349 0
119 0.250 0.045 655 58222 401 0
120 0.249 0.045 775 69165 476 0
seeririeinieir-elriieiininieiekekrieieleicleloinieioieleiicieleieiioirioieieioioicioleiioiicioieieieicieiciiokieloicieioiolk
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SPECIMEN
NO.

121
122
123
124
125

126

UNION CARBINE 8PLY CROSSPLY COMPRESSION

WIDTH
IN.

0.250
0.249
0.250
0.250
0.249

0.250

THICK
IN.

0.045
0.046
0.044
0.044
0.044

0.045

LOAD

LB.

710
835
€95
655
755

830

Cl10-4

STRFSS
PSY.

63111
72900
63181
59545
68912

13777

STRESS
MPA.

435
502
435
410
475

508

COND

OCO0OO0O0O
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Table Cl11

UNION CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION

COND

[~~~ OOOOO:OO&*OO

QOO0 O0

SPECIMEN WIDTH THICK LOAD STRESS STR:SS
NO. IN. IN. LB. PSI. MPA.
1 0.250 0.062 2400 154838 1067
2 0.250 0.057 2310 162105 1117
3 0.251 0.057 2520 176137 1214
4 0.249 0.059 2545 173235 1194
5 0.250 0.059 2635 178644 1231
6 0.251 0.059 2465 166452 1147
7 0.251 0.059 2605 175906 1212
8 0.250 0.059 2610 176949 1219
9 0.250 0.057 2610 183157 1262
10 0.250 0.059 2475 167796 115.
dedrieieirieledriolndriekdeliininlninrinidelrieinininieinimbiniok ok iodolefnlslvleicdelnicioleloinielednioledoicieleioloinicl
11 0.250 0.061 2840 186229 1284
12 0.250 0.061 2665 174754 1204
13 0.250 0.059 2435 165084 1138
14 0.250 0.058 2940 202757 1398
15 0.249 0.060 2645 177041 1220
Fedrdririririoinrlrrintinbionind ek o) Srarnrranb e o el et iekn ok
: 0.250 0.058 2675 184482 1272
17 0.251 0.059 2635 177932 1226
18 0.251 0.059 3055 206293 1422
19 0.251 0.059 2910 196502 1354
20 0.250 0.060 2810 187333 1291
Sedekdririnririeiiriciolinnnrinrioerinninnrirnreirnrrine e nininnnierinirierieisrieieieleoininieinieinink
21 0.251 0.060 2875 190903 1316
22 0.250 0.061 2545 166885 1150
23 0.251 0.060 2680 177954 1226
24 0.251 0.062 2640 169644 1169
25 0.250 0.065 0 0 0
Rt i e N e R R R R R R R R RN
26 0.251 0.064 3415 212587 1465
27 0.251 0.064 3245 202004 1392
28 0.251 0.059 2545 171854 1184
29 0.251 0.058 2340 160736 1108
30 0.251 0.057 2210

Cli-1

154469

176333
190239
190239
156206
158965

181355
180224
190092
208823
200588
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UNION CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.251 0.064 3205 199514 1375 c

42 0.250 0.063 2845 180634 1245 0

43 0.250 0.063 2940 186666 1287 0

44 0.250 0.064 0 0 0 1

45 0.251 0.063 2895 183077 1262 0
elricicicieiciriicioiciciicioicioicieioicieioieleioicieiciioicicicicteleiriclelriviricioiciciolicicioeieiceleicioieioioiociciok

46 0.250 0.062 2345 151290 1043 0

47 0.250 0.060 2465 164333 1133 0

48 0.250 0.062 2570 165806 1143 0

49 0.250 0.062 2870 185161 1276 0

50 0.251 0.065 3310 20288v 1398 0
Foirkirierinirioielelicicieoieiriciciokioleiicleicicteioiieoioioicieieicioeieiolciciricioieiicicl ioicieicioicloicicioicioicck

51 0.250 0.065 3010 185230 1277 0

52 0.250 0.065 3010 185230 1277 0

53 0.250 0.064 2965 185312 1277 0

54 0.251 0.064 2610 162475 1120 0

55 0.250 0.063 2455 155873 1074 0
deiri-ieieiririclioicioiricioicieiriciciricicieiclcoinivicielicenininioicioiivicioiciooloivicioicicieiiioioioiocieieioieiocle ok

56 0.250 0.064 2650 165625 1141 0

57 0.250 0.061 2810 184262 1270 0

58 0.250 0.061 2445 160327 1105 0

59 0.250 0.062 2715 175161 1207 0

60 0.250 0.064 2565 160312 1105 v
feicireint-fririciniciericiicioiciioiniriniinioiciciririciieirleicicleiot-f inleiiricliicioiaricoieicioicleiinielcicicicloio

61 0.250 0.061 2360 154754 1067 0

62 0.250 ¢.061 2535 166229 1146 0

63 0.250 0.061 2565 168196 1159 0

64 0.250 0.064 3570 223125 1538 0

65 0.248 0.064 3180 200352 1381 0
srinieiriciirielricieinicicieirieieioioioicloiricieicicieieleiiolocicicicicioiniciricioiocciioloicieicoieirteiinicleiciokodeicic

66 0.250 0.057 2620 183859 1267 0

67 0.250 0.059 3015 204406 1409 0

68 0.250 0.062 3045 196451 1354 0

69 0.250 0.062 2305 148709 1025 0

70 0.250 0.064 3080 192500 1327 0
sdedriririririeinieieiricicicieeioiricielrieioieieiricieeloieieiok Joi dciieekoiioietoinieieinioieirieioieicieioioeeiolok

1 0.250 0.062 2740 176774 1218 0

12 0.250 0.063 3050 193650 1335 0

73 0.250 ¢.063 3075 195238 1346 0

74 0.251 0.062 2640 169644 1169 b

75 ¢.250 0.061 3005 197049 1358 0
srirdririnieiniririeiriniininke dricieiriciririeleieieleiricieicieieteicieicieeioeirioieinioieoiirielrieiolciciniole Aol

76 0.250 0.057 2745 192631 1328 0

n 0.250 0.058 2503 172758 119 0

78 0.250 0.058 2570 177241 1222 0

79 0.251 0.063 3175 . 200784 1384 0

80 0.251 0.061 2745 179282 1236 0

Frdrieiniiriokririeieirdritiriricieiokedeinicieieieinickoinininieirieicioiekdeickoioinieiciricieinioiriokokodekoloiri kicioeickeiekk

cll-2



P A A

R L

UNTON CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
81 0.249 0.065 3185 196787 1356 0
82 0.250 .063 3145 199682 1376 0
83 0.251 0.064 3220 200448 1382 0
84 0.249 0.063 2705 72435 1188 0
85 0.250 0.063 2915 185079 1276 0
T T e T S a g e S
86 0.251 ¢.061 2940 192018 1323 0
87 0.250 0.061 3015 197704 1363 0
88 0.250 0.063 3345 212380 1464 0
89 0.250 0.062 3470 223870 1543 0
9 0.25: 0.060 2415 160358 1105 0
91 0.250 0.059 2510 170169 1173 0
92 0.251 0.059 2440 164764 1136 0
92 0.250 0.060 2685 179000 1234 0
9 0.250 0.060 2865 191000 1316 0
95 0.250 0.06) 2465 164332 1133 0
2 22 e L R R R R R R r R R R ay e ey gy e S gy e ey ey i
46 0.251 0.058 2705 185808 1281 0
97 0.250 0.058 2345 161724 1115 0
98 0.250 0.059 3110 210847 1453 0
99 0.251 0.063 3215 203313 1601 0
100 0.250 0.064 3140 196250 1353 0
R R Lt R R R R Rk Ak S R R R e R R R e ata e x e i e Uy e g oy Ty Lyt e
101 0.250 0.062 2965 191290 1318 0
102 0.250 0.061 2835 18590? 1281 0
103 0.250 0.062 2910 187741 1294 0
104 0.250 0.062 2685 173225 1194 J
105 0.250 0.064 2810 175625 1210 0
Aiclririoirkeiririniclolririok ieleielriodninirlodriol, il deirinioi ol inindricioieirielciokeleloldvlelodedelckioidokdcloielsk
106 0.251 0.061 2600 169812 1170 0
107 0.250 0.06: 2565 168196 1159 0
108 0.249 0.060 3050 204149 1407 0
109 0.250 0.061 297 195081 1345 0
110 0.251 0.060 2770 183930 1268 0
Iedfrdricirininkedeioioieioioieloicicleinioiniol e orierieirioiokdeiicieioirieirioinkriciciciioicieirieiniri-ficleirkdrinoh
m 0.250 0.660 2710 180666 1245 0
112 0.250 0.063 3225 204761 1411 0
113 0.251 0.062 2860 183781 1267 9
114 0 251 0.062 2875 184744 127 0
115 0.250 0.062 3110 200645 13u3 0
Ardedede ARt dede R e ieiedrinn il Sk iririnirinin e in e deh el A drbede i e ok
116 0.250 0.062 3250 219677 1445 0
117 0.251 0.065 3235 19828 1367 0
118 0.251 0.064 3340 207918 1433 0
119 0.251 v.063 3110 196673 1356 0
120 0.250 0.062 3no 200645 1383 9
Feededriedririededrieoieieieiess indek Yoledeirivieivininkirinicinirieinirioloioiricieieioioirioiok dedekodeded oSkl deiciele? Jeloek
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UNION CARBIDE 12PLY UNIDIRECTIONAL COMPRESSION
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SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO.

IN. IN. LB. PSI. MPA.
121 0.251 0.061 3160 206387 1423 0
122 0.251 0.060 2970 197211 1359 0
123 0.251 0.061 2945 192345 1326 0
124 0.251 0.061 5040 198550 1369 0
125 0.251 0.062 3065 196954 1357 0
A IR R RN Al I RISt ke it i ldal el ke ie ke e ket ledo ke il dicodelolelciolnicickodcok
126 0.250 0.061 2915 191147 1317 0
127 0.251 0.000 3400 211653 1459 0
128 0.250 0.065 3305 203384 1402 0
Cll-4
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Table C12

NARMCO TASK 3 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 1.002 0.047 2700 57332 395 0
2 1.000 0.052 2810 54038 372 0
3 1.003 0.052 2420 46399 319 0
4 1.002 0.050 2640 52694 363 0
5 1.002 0.052 3180 61031 420 0
L e L
6 1.001 0.047 2650 56326 388 0
7 1.001 0.048 2500 52031 358 0
8 1.002 0.048 3010 62583 431 0
9 1.002 0.050 2840 56686 390 0
10 1.002 0.047 2970 6306 434 0
T T e T T e L e e e e e S e
11 0.998 0.050 2810 56312 388 0
12 1.001 0.050 2730 54545 376 0
13 1.002 0.050 3200 63872 440 0
14 1.000 0.048 2810 58541 403 0
15 0.999 0.052 2220 42735 294 0
e S T S
16 1.002 0.051 3210 62815 433 0
17 1.001 0.052 3310 63590 438 0
18 0.999 0.052 2560 49280 339 0
19 1.001 0.050 2540 50749 349 0
20 1.001 0.050 2940 58741 405 0
)
21 1.002 0.049 2650 53973 372 0
22 1.001 0.049 3280 66871 461 0
23 1.001 0.051 2690 52692 363 0
24 1.000 0.049 2780 56734 391 0
25 1.001 0.050 3350 66933 461 0
R T e L S )
26 1.001 0.051 3080 60331 415 0
27 0.999 0.051 2880 56527 389 0
28 1.001 0.049 2930 59736 411 0
29 1.002 0.050 2800 55888 385 0
30 1.001 0.047 2660 56539 38y 0
L e S L S T e e
31 1.002 0.051 2980 58314 402 0
32 1.002 0.053 3180 59880 412 0
33 1.001 0.050 2810 56143 387 0
34 1.001 0.050 2980 59540 410 0
35 1.001 0.050 2620 52347 360 0
s L e
36 1.001 0.049 2970 60451 417 0
37 1.001 0.051 2650 51908 357 0
38 1.001 0.048 2550 53071 365 0
39 1.001 0.051 3000 58764 405 0
40 1.001 0.050 2880 57542 396 0

TRt R R R R R R R R R R R R RN R R RN
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NARMCO TASK 3 8PLY CROSSPLY TENSION

COND

OO0 OO OCOOoOOO0 OCOCOOO (===l

[~ NN NN

o

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
41 1.001 0.049 2770 56474 389
42 1.002 0.050 2800 55888 385
43 1.001 0.050 2530 50549 348
44 1.000 0.049 3030 61836 426
45 1.000 0.051 2810 55098 379
46 1.001 0.048 3270 68056 469
47 1.001 0.049 2550 51988 358
48 1.002 0.052 2600 49900 344
49 1.002 0.049 2530 51529 355
50 1.002 0.052 2930 56233 387
O L T e
51 1.001 0.050 2690 53746 370
52 1.003 0.052 2940 56369 388
53 1.001 0.049 2510 51173 352
54 1.002 0.052 2760 52970 365
55 1.000 0.049 2640 53877 371
B L L T
56 1.001 0.048 3290 68473 472
57 1.000 0.049 2420 49387 340
58 1.001 0.051 3250 63661 438
59 1.002 0.047 2850 60517 417
60 1.001 0.047 2420 51437 354
e S L p
61 1.002 0.047 3060 64976 448
62 1.001 0.052 2600 49950 344
63 1.001 0.049 3010 61367 423
64 1.001 0.051 2360 46228 318
65 1.002 0.050 3050 60878 419
e s S e e o
66 1.002 0.049 2550 51936 358
c12-2
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Table C13

NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.499 0.048 4915 205202 1414 0
2 0.499 0.047 4680 199548 1375 0
3 0.499 0.046 5030 219133 1510 0
4 0.498 0.047 4900 209348 1443 0
5 0.499 0.047 4600 196136 1352 0
g e S e e e e
6 0.493 0.049 4960 205323 1415 0
7 0.499 0.049 4820 197128 1359 0
8 0.499 0.049 4765 194879 1343 0
9 0.498 n.048 4690 196201 1352 0
10 0.498 0.050 4370 175502 1210 0
S S S S e S e
11 0.499 0.043 3300 153795 1060 0
12 0.498 0.048 5035 210634 1452 0
13 0.499 0.048 4870 203323 1401 0
14 0.498 0.048 4420 184906 1274 0
15 0.499 0.050 4910 196793 1356 0
e
16 0.499 0.050 4575 183366 1264 0
17 0.499 0.048 4220 176185 1214 0
18 0.499 0.049 4810 196719 1356 0
19 0.499 0.049 5000 204490 1409 0
20 0.499 0.048 4570 190798 1315 0
L e
21 0.498 0.048 4780 199966 1378 0
22 0.499 0.045 4460 198619 1369 5
23 0.496 0.046 4560 199859 1378 0
24 0.499 0.050 5035 2.1803 1391 0
25 0.498 0.051 4820 189778 1308 0
B2 3 S L e e e
26 0.499 0.0%51 5280 207473 1430 0
27 0.49° 0.049 4890 199991 1378 0
28 U.498 0.048 4810 201221 1387 Y
29 2.4953 0.048 4660 194946 1344 0
30 0.478 0.049 5220 213916 1474 0
i LA 3
31 0.499 0.050 4965 198997 1372 0
32 0.499 0.050 4520 181162 1249 0
i3 0.499 0.048 5070 211673 1459 0
34 0.000 0.000 0 0 0 1
35 0.498 0.050 4380 175903 1212 0
e S e S S L S S S e e o o
36 0.499 0.051 4925 193524 1334 0
37 0.499 0.050 4730 189579 1307 0
38 0.499 0.051 4880 191756 1322 0
39 0.496 0.049 4630 1905L3 1313 0
40 0.498 0.052 4505 173965 1199 0

FedededeRdeieeinin R RN R R R R R RN R Rl kel
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NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.498 0.051 4970 195684 1349 0

42 0.499 0.050 4910 196793 1356 0

43 0.499 0.049 4915 201014 1385 0

44 0.500 0.052 4510 173461 1196 0

45 0.498 0.052 4420 170682 1176 0
B R A e A e e A e e e e e e e e e e e et

46 0.499 0.051 4120 161892 1116 0

47 0.499 0.050 4590 183967 1268 0

48 0.500 0.051 4800 188225 1297 0

49 0.497 0.051 4450 175563 1210 0

50 0.499 0.047 4200 179081 1234 0
Y e e e e A e e R R R R e e e ek e e

51 0.499 0.050 5000 200400 1381 0

52 0.498 0.051 5110 201196 1387 0

53 0.499 0.049 3750 153367 1057 0

54 0.499 0.050 4830 193587 1334 0

55 0.497 0.048 3470 145456 1002 0
R e e e e e e e e e e e e e e e e

56 0.499 0.049 3650 149278 1029 0

57 0.499 0.051 5000 196471 1354 0

58 0.499 0.052 4235 163211 1125 0

59 0.499 0.053 5500 207963 1433 0

60 0.497 0.051 5050 199234 1373 0
e T e e e e e R R e R e R R e R R R

61 0.497 0.05. 4090 164587 1134 0

62 0.499 0.052 4340 167257 1153 7

63 0.499 0.052 5180 199630 1376 0

64 0.499 0.051 5100 200400 1381 0

65 0.499 0.051 4715 185272 1277 0
e R e R R R R R R ey

66 0.499 0.051 4770 187433 1292 0

67 0.500 0.051 4780 187450 1292 ¢

68 0.498 0.051 4770 187810 1294 0

69 0.498 0.051 4680 184266 1270 0

70 0.500 0.050 4650 186000 1282 0
T R R e R e e e e R R R e e e e e e R e ek

n 0.502 0.049 4940 200829 1384 0

72 0.500 0.042 3500 166666 1149 0

73 0.500 0.051 4830 189411 1305 0

14 0.500 0.049 4960 202448 1395 0

75 0.500 0.050 5160 206400 1623 0
R 3 3 2t e aa s e s ayigaieoaiexiariaiaiaiyisteiyin e ryy sy yigiaaiy piatat e aie R N g gty s e g s gty g e

76 0.500 0.049 4820 196734 1356 0

77 0.496 0.049 4240 174456 1202 0

78 0.500 0.050 4670 186800 1287 0

79 0.501 0.050 4970 198403 1367 0

80 0.500 0.052 4680 180000 1241 0

Fedeirdeirieiiirdaiiinriek e rinr ks rneioeieeke ek e e ek o ielrieiot
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NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

COND

QOO0 OC OO0 CO0CO OO0 CQ QO COCOO SOO OO

COoOO0O00

CO0OO0O0CO

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
81 0.501 0.052 5600 214954 1482
82 0.496 0.052 4430 171758 1184
83 0.500 0.048 3920 163333 1126
84 0.499 0.051 4870 191363 1319
8 0.500 0.051 5410 212156 1462
“rdriciierinininiicloiriorinlieicinicciericleioinioivinkcioinicinininciricicciniclcioinicioiicioinicioidicloicleinicololoiot
86 0.500 0.051 5010 196470 1354
87 0.502 0.052 5150 197287 1360
88 0.499 0.048 5010 209168 1442
89 0.500 0.049 3970 162040 1117
90 0.501 0.049 4880 198786 1370
L L a a e e e
91 0.500 0.050 4880 195200 1345
92 0.501 0.052 4580 175802 1212
93 0.500 0.051 4740 185882 1281
94 0.501 0.048 4020 167165 1152
95 0.501 0.052 458¢C 175802 1212
T e e
96 0.500 0.051 5030 197254 1360
97 0.501 0.050 4760 190019 1310
98 0.500 0.051 4650 182352 1257
99 0.495 0.053 4270 162759 1122
100 0.500 0.048 3470 144583 996
S
101 0.501 0.049 4860 197971 1365
102 0.499 0.047 4540 193578 1334
103 0.500 0.051 4530 177647 1224
104 0.500 0.050 4470 178800 1232
105 0.500 0.046 4300 186956 1289
s e S e e
106 0.501 0.051 4820 188642 1300
107 0.499 0.050 4900 196392 1354
108 0.500 0.048 4480 186666 1287
109 0.499 0.048 4710 196643 1355
110 0.499 0.049 4910 200809 1384
111 0.499 0.046 4070 177311 1222
112 0.499 0.050 4330 173547 1196
113 0.499 0.047 4770 203385 1402
114 0.500 0.048 4360 181666 1252
115 0.500 0.049 4770 194693 1342
e L L S L L
116 J.500 0.045 4190 186222 1284
117 0.501 0.050 4800 191616 1321
118 0.500 0.049 4820 196734 1356
119 0.500 0.049 4730 193061 1331
120 0.498 0.048 4230 176957 1220

[~ == =]

Fededee Rt e R e Rene ek kit rinkeiedeiniod ekl
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NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
121 0.500 0.050 4970 198800 1370 0
122 0.500 0.052 5490 211153 1455 0
123 0.499 0.050 4370 175150 1207 0
124 0.500 0.050 4720 188800 1301 0
125 0.500 0.052 4530 174230 1201 0
Fetedede et R R kA e R R R R R e N I RS R R it i e it e i ik ko e dedc i fe Kol delo it e et kot ik ke
126 0.498 0.051 4790 188597 1300 0
127 0.500 0.049 4050 165306 1139 0
128 0.503 0.050 4780 190059 1310 0
129 0.500 0.049 4670 190612 1314 0
130 0.500 0.050 4790 191600 1321 0
Fedeirickdriclekkdolokdoiieioirlohicicloioifolednlelolokeiloh dolnkleioioiioinioikiokoiokicioiololoioioiokdoieiickioloiokh
131 0.000 0.000 0 0 0 3
132 0.500 0.050 5100 204000 1406 0
133 0.492 0.049 4320 179193 1235 0
134 0.486 0.045 4255 194558 1341 6
135 0.499 0.049 4410 180360 1243 6
ARt e e e e e e e A e e R A e A e e e e R ek R e el e i e el A iedelededdede ! edelededodedcioddeks
136 0.500 0.049 5130 209387 1443 6
137 0.501 0.049 4660 189824 1308 6
138 0.500 0.048 4870 202916 1399 6
139 0.500 0.048 4775 198958 1371 6
140 0.500 0.048 4640 185000 1275 6
Fedededriedotoltloiolriotodo it lodr i lictento il lnlodedadolelcdoloinicloiviclade il i odode koot dotciohdelcicloiok doke &
141 0.501 0.047 4975 211279 1456 6
142 0.501 0.046 4745 205892 1419 6
143 9.500 0.046 4790 208260 1435 6
144 0.500 0.047 4620 196595 1355 6
145 0.498 0.046 4560 199057 1372 6
Wik ieimicteieirictokicioirdrloiriolaloiotoinicloioloinlricloivie. doleicloleiciolad- Tivletoicledciok Xivickdoidole! eict ricke
146 0.500 0.048 5060 210833 1453 6
147 0.500 0.047 5055 215106 1483 6
148 0.500 0.049 5295 216122 1490 6
149 0.500 0.048 4995 208125 1435 6
150 0.500 0.u48 0 0 1
Wetelcioieiedotok loleidolriniricloirioiotriolelrloloh dicidelalnl.  dolekivlciniciciviol tickdoiniciioleioloidoiciolicicleloke
151 0.500 0.050 4995 199800 1377 6
152 0.501 0.050 5410 215968 1489 6
153 0.500 0.048 4795 199791 1377 6
154 0.501 0.049 5060 206118 1421 6
155 0.500 0.049 4690 191428 1319 0
deliefeteiieieirieirkicieioic i inivioioioieicioiricinicioiriciricioiclolnicioicioieidvieirkioicicioiivioricichetoicicleloiok-deicl
156 0.501 0.048 5140 213739 1473 0
157 0.501 0.050 5105 203792 1405 0
158 0.504 0.049 5005 202664 1397 0
159 0.501 0.049 0 0 0 1
160 0.500 0.047 4485 190851 1315 0

Wil binhint et et e o e rn el dokdob ek donibekriokedokedeok
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NARMCO TASK 3 8PLY UNIDIRECTIONAL TENSION

A

’ SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NC. IN. IN. LB. PSI. MPA.
161 0.501 0.050 4745 189421 1306 0
; 162 0.500 0.050 5345 213800 1474 0
: 163 0.502 0.048 4690 194638 1342 0
B 164 0.501 0.049 4890 199193 1373 0
) 165 0.501 0.048 4640 192947 1330 0
, tededeietririeie el irteieleickeieie ool it eeloedededeieiesefoteteiedrie it etttk dededededededrde
166 0.499 0.047 5385 229608 1583 0
167 0.499 0.051 5110 200793 1384 0
168 0.499 0.050 4665 186973 1289 0
169 0.501 0.050 5355 213772 1473 0
170 0.499 0.051 4320 169751 1170 0
A e e e e A e e e A e A A A e e A A e e A A A R R A Y
171 0.499 0.048 4135 172636 1190 0
172 0.500 0.050 4700 188000 1296 0
173 0.500 0.050 4880 195200 1345 0
174 0.500 0.050 4975 199000 1372 0
175 0.500 0.050 4805 192200 1325 0
*-*-,h‘ ...................................... Realond % 3 Rosdontonkod St
176 0.505 0.050 5040 195603 1376 ()
177 0.505 0.050 5260 208316 1436 0
178 0.504 0.052 5475 208905 1440 0
179 0.505 0.051 4905 190448 1313 0
180 0.504 0.051 5100 198412 1368 0
181 0.505 0.048 4815 198638 1369 0
182 0.503 0.051 5190 202315 1394 0
183 0.505 0.052 5395 205445 1416 0
184 0.503 0.052 4960 189631 1307 0
185 0.505 0.051 5185 201320 1388 0
186 0.504 0.045 4865 214506 1479 0
187 0.505 0.048 4890 201732 1390 0
188 0.505 0.048 5335 220090 1517 0
189 0.506 0.049 5260 212148 1462 0
190 0.479 0.043 3740 131579 1251 0
k2 2 2.2 2. 0. 2.0 222t
191 0.499 0.048 4670 194973 1344 0
192 0.505 ©.046 4855 208996 1441 0
193 0.504 0.049 5320 215419 1485 0
194 0.505 0.049 5225 211153 1455 0
195 0.504 0.048 4975 205646 1417 0
:
- C13-5
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Table Cl4

NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION

COND

o000 O0

0
0
0
0
0

COO00O0O

rO 0000

2
0
0
0
0

0
0
0
2
0

SPECIMEN  WIDTH THICK LOAD  STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
1 0.498 0.073 6850 188424 1299
2 0.499 0.077 7190 187127 1290
3 0.499 0.075 6940 185437 1278
6 0.498 0.080 7550 189508 1306
5 0.499 0.080 5670 142034 979
oA A R e A A e e R e il dededededeiedededodede. cRTele el e el de e Mt hede il ol ki doiede
6 0.499 0.069 4910 142604 983
7 0.499 0.072 6560 182587 1258
8 0.499 0.075 5350 142952 985
9 0.499 0.071 6950 196166 1352
10 0.49 0.071 5450 153828 1060
M*********h fetontontontentubmboatontotont calsnlofoutont salnfmtotontootmtoatrntont alogdont Eoatoatuiloabralmbontdnd ook
11 0.499 0.070 5670 162324 1119
12 0.499 0.070 6240 178643 1231
13 0.499 0.078 6170 158522 1093
14 0.499 0.074 7130 193088 1331
15 0.500 0.074 7500 202702 1397
T R R R R R R N R R R R R T R R R R R RN SRR Y
16 0.499 0.073 7030 192988 1330
17 0.499 0.071 5870 165683 1142
18 0.500 0.077 6570 170649 1176
19 0.499 0.077 7360 191551 1320
20 0.499 0.07. 6590 173768 1198
AR e e R e e Rl iicke itk ioirioio i ol leieioiekdeieivioirivke ol lriviciciolok ke
21 0.501 0.073 5590 152844 1053
22 0.500 0.070 6030 172285 1187
23 0.499 0.070 6320 180933 1247
24 0.499 0.072 6310 175629 1210
25 0.499 0.072 6180 172010 1186
26 0.000 0.000 0 0 0
27 0.499 0.078 6870 176506 1217
28 0.498 0.073 5590 153765 1060
29 0.500 0.072 690 188611 1300
30 0.500 0.069 6370 184637 1273
31 0.500 0.076 5770 151842 1046
32 0.498 0.072 6270 174866 1205
33 0.500 0.068 7010 206176 1421
34 0.000 0.000 0 0 0
35 0.494 0.077 6960 182974 1261
B R L R R Rl h tton E Rk R n B d  E a aie 2 2 ok AR 2 2 0k 2 8k &k R A S B Ea.R N N g rzoaiayaxaazaiaazias]
36 0.498 0.075 6120 163855 1129
37 0.495 0.076 6675 177432 1223
38 0.497 0.076 6680 176850 1219
3y 0.494 0.074 6750 184648 1273
40 0.494 0.073 6560 181908 1254

00000

Jricieieirinicieieirickrioickirioieioicicinicieiicioiieioieioiciciieicieicirinick-oieicieioiieiokirioniclokiickeiciiokiciok

Cl4-1



NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION

COND

OO0 O0OO0

0
0
1
0
0

0
0
0
0
0

0
0
0
0
0

O NNV O

0
0
0
0
0

QOO0 O

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
41 0.493 0.073 6870 190891 1316
42 0.501 0.074 6760 182338 1257
43 0.499 0.075 5805 155110 1069
44 0.500 0.075 6270 167200 1152
45 0.501 0.076 6920 181741 1253
46 0.500 0.075 8090 215733 1487
47 0.502 0.075 7260 192828 1329
48 0.000 0.000 0 0 0
49 0.500 0.073 6770 185479 1278
50 0.503 0.072 5360 148000 1020
51 0.501 0.075 7100 188955 1302
52 0.500 0.076 7360 193684 1335
53 0.499 0.075 7080 189178 1304
54 0.500 0.070 7200 205714 1418
55 0.500 0.075 6490 173066 1193
56 0.499 0.076 7030 185370 1278
57 0.500 0.077 6840 177662 1224
58 0.499 0.077 6670 173593 1196
59 0.502 0.076 7460 195533 1348
60 0.501 0.076 7000 183842 1267
61 0.501 0.076 6670 175175 1207
62 0.000 0.000 0 0 0
63 0.000 0.000 0 0 0
64 0.000 0.000 0 0 0
65 0.502 0.072 6260 173196 1194
66 0.505 0.065 6950 211728 1459
67 0.504 0.071 7050 197015 1358
68 0.505 0.073 7430 201546 1389
69 0.504 0.074 7915 212221 1463
70 0.505 0.073 6970 189068 1303

Pt AR e R R R R R R L Rk okekedrdeieke ek
n 0.489 0.070 6175 180397 1243
72 0.504 0.072 6790 187114 1290
73 0.505 0.073 7195 195171 1345
764 0.506 0.072 7305 200510 1382
75 0.506 0.074 7485 199398 1378

i ek T e de R ink el ek Aol irkedekeieddriedeh el ek iebedeirdniond
76 (. 505 0.071 6575 183377 1264
17 v.504 0.073 6900 187540 1293
78 0.505 0.073 7360 199647 1376
79 0.50% 0.073 7545 204665 1411
80 0.505 0.073 7845 212803 1467

[-N-N-N-N-

FedehererrA ik ik e ke ek it Akl dededdedbrdrdriedentledek . deirdeiedekedelrk
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NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

81 0.505 0.073 7415 201139 1385 0

82 0.507 0.074 6640 176981 1220 0

83 0.505 0.070 6390 180763 1244 0

84 0.506 0.075 71620 200790 1334 0

85 0.506 0.075 7705 203030 399 0
............................ A e A e yr e el e A A ***************

86 0.506 0.074 7215 192687 1328 0

87 0.505 0.070 6810 192644 1°28 0

88 0.504 0.068 6290 183531 1265 0

89 0.502 0.074 7000 188435 1299 0

90 0.502 0.076 7095 185966 1282 0

91 0.503 0.077 7235 186501 1287 0

92 0.504 0.074 6815 182727 1259 0

93 0.503 0.072 6335 174922 1206 0

9 0.504 0.074 7220 193586 1334 0

95 0.504 0.074 7330 196535 1355 0

96 0.506 0.076 7295 189697 1307 0

97 0.504 0.075 7365 194841 1343 0

98 0.503 0.074 6720 180538 1244 0

99 0.504 0.068 7020 204831 1412 0

100 0.504 0.073 7430 201946 1392 0
Fdede At e fede e el el it i inlniedninieledeirieioinininioiedeicioinicivivinioiioirick

101 0.505 0.075 7870 207788 1432 0

102 0.504 0.073 7215 196102 1352 0

103 0.504 0.073 7480 203305 1401 ¢

104 0.504 0.071 6420 179409 1237 0

105 0.504 0.075 6820 180423 1244 0

106 0.506 0.074 7925 211649 1459 0

107 0.506 0.075 7750 204216 1408 0

108 0.505 0.074 7595 203237 1401 0

109 0.496 0.072 6975 195312 1346 0

110 0.503 0.069 6675 192324 1326 0
Fedrkdrkdeirintrioirkirionrinnvieriaririeiieioinivleicleloieicioieinivioiniciokein vicinicioieiekeioiescieloioinioiodoiekek-dok

111 0.503 0.0 7830 19247 1511 0

112 0.505 0.073 7620 206700 1425 0

113 0.504 0.074 7455 199887 1378 0

114 0.504 0.072 7815 215360 1484 0

115 0.505 0.070 5825 164780 1136 0
Frirdriniede ririicicioicoieiceicicicicioirinivicicleioleieinioiniciciricon: ~riceiciciricieiciciciiciciniel ieiciciclicicieieieiok-l

116 0.502 0.074 7175 193146 1331 0

117 0.504 0.073 7330 199228 1373 o

118 0.504 0.072 7620 209986 1447 0

119 0.504 0.072 7565 208471 1437 0

120 0.503 0.069 6220 179214 1235 0
ik erdeieeirirnke A kA ein e oAkt deiirdededniedriek dedrieke ik ek
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SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
121 0.504 0.073 7100 192976 1330
122 0.505 0.073 7695 208734 1439
123 0.505 0.073 8040 218093 1503
H 124 0.505 0.073 7585 205750 1418
‘} 125 0.505 0.073 6780 183914 1268
Feedeiriririeiricicir ok iricnicinicicioiciniviniriclnidocinicicdddnicinicldoidinirininicinicicioieioirioleicieiricioioirioloiok
126 0.506 0.067 5490 161937 1116
. 127 0.504 0.072 6795 187251 1291
128 0.504 0.072 7620 209986 1447
129 0.503 0.077 7425 191706 1321
130 0.505 0.071 6960 19411

131

NARMCO TASK 3 12PLY UNIDIRECTIONAL TENSION

0.504

0.06€

6140

Clé-b

184583

1272

1538
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Table C15

NARMCO TASK 3 8PLY CRCSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.252 0.047 745 62901 433 0
2 0.252 0.045 885 78042 538 0
3 0.252 0.046 780 67287 463 0
4 0.252 0.047 830 70077 483 0
S 0.252 0.047 0 0 0 1
deicicickickeicioicieivk deickiceicieiicirlciciaicloidcinicliviciciciaineicicicicloioinieiricioiricioeioiriciriciokiciinicirlok
6 0.251 0.049 960 78055 538 0
7 0.251 0.049 990 80494 555 0
8 0.252 0.050 €35 66269 456 0
9 0.252 0.050 890 70634 487 0
10 0.252 0.049 835 67622 4o6 0
Yededekdeicieh O W T VAT WO W O VST VS M WOV JOC X I MU SC WY YO VYOV S YT SO VAP WO VW W O T Y dedededcteiededeteteted
1n 0.252 0.047 690 58257 401 0
12 0.252 0.049 860 69646 480 0
13 0.252 0.050 835 66269 456 0
14 0.252 0.049 930 75315 519 0
15 0.252 0.049 855 69241 an 0
16 0.252 0.049 830 67217 463 0
17 0.252 0.049 930 75315 519 0
18 0.251 0.048 915 75946 523 0
19 0.252 0.047 825 69655 480 0
20 0.252 0.048 790 65310 450 0
Selinlciriciokidiinidolidclciinioniciniriciclsiciioldlodeidicininicklviciciaviclocinividnicininicirinloicicirivieiniciex
21 0.252 0.0438 840 69444 478 0
22 0.252 0.051 850 66137 456 0
23 0.252 0.050 795 . 63095 435 0
24 0.252 0.050 785 62301 429 0
25 0.252 0.051 815 63414 437 0
Firioieiriciinicieiricinininiininelcioririncdeidointivkelidoieirieolviceickicdolelelyiricieliiekdeicioiniciokeivicioleok
26 0.252 0.051 745 57967 399 0
27 0.252 0.051 675 52521 3€2 0
28 0.252 0.050 845 67063 462 0
29 0.252 0.048 755 62417 430 0
30 0.252 0.047 790 64,700 459 0
Yok Yiriniirieirinedricicincniniciekeiciciok-ickrickninieincknicinieleininivio ddviinieicicicicieicieinicieicicioiniviokiok
31 0.252 0.046 785 67719 466 0
32 0.251 0.045 655 57990 399 0
33 0.252 0.047 805 67966 468 0
34 0.252 0.049 810 65597 452 0
35 0.252 0.049 €30 51020 351 0
36 0.252 0.050 75 61507 424 0
N 0.252 0.05: 875 68082 469 0
38 0.252 0.050 945 75000 517 0
39 0.252 0.049 770 62358 429 0
40 0.251 n.048 130 60590 417 0

Fedrirhededdeiririekeoinieinke- el cieiedeiriokederioinin rickedeiriickicirinininick-ioieioicieldoiriioricicleiniciok-i-iek
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NARMCO TASK 3 8PLY CROSSPLY CO™PRESSION

SPECIMEN  WIDTH  THICK  [LOAD STRESS STRESS COND

NO. N. N. LB. PSIT. MPA.

41 0.251 0.049 770 62606 431 ¢

42 0.252 0.049 790 63977 441 0

43 0.253 0.046 860 73895 509 0

44 0.253 0.044 810 72753 501 0

45 0.253 0.044 660 59288 408 0
Sedricioleiveiriciidelilcininioloiiciidaiciriniclalricioleirloiinielelnirinlnridcicioinioloiaiok dodctadoioioiciaieieoioio ook

46 0.253 0.045 830 72902 502 0

47 0.249 0.047 830 70921 489 0

48 0.249 0.046 815 71154 450 0

49 0.248 0.048 760 63844 440 0

50 0.252 0.047 810 68389 471 0
sevedrieirioiriricloinieiriolnirloiciinioialoiaiclrivicialrieiricirlolciciolrivioietwolelcleloirioicleleloled wdvkefedrs Aoioioiciclcole

51 0.252 0.047 840 70921 489 0

52 0.252 0.047 815 68811 474 0

53 0.252 0.047 740 62478 430 0

54 0.251 0.048 855 69306 477 0

55 0.253 0.048 740 60935 427 B
Aol e e e i e e e i et Rl leiok etk il triedricieie e Rl Sieleie e

56 0.253 0.047 825 69380 +78 0

57 ¢.252 0.048 810 66964 481 o

58 0.252 0.047 835 70499 485 0

59 0.252 0.046 825 71169 490 G

60 0.251 0.045 790 69942 482 0
AR e TR L e e e e e e A e e e e Se e Al e e R e il Tt ek el dededode i e te i A

61 0.251 0.045 675 59760 412 0

62 0.251 0.046 82¢ 71453 492 0

63 0.252 0.048 930 76884 530 0

64 0.252 0.046 0 0 v 1

65 0.252 0.047 815 68811 476 0
e ede el el e e e S e e e e R el e R e e rir i i ok iriinir ek il irie ek

66 0.253 0.045 775 63817 440 v

67 0.253 0.047 745 62652 431 0

68 0.252 0.048 810 66964 461 0

6° 0.252 0.047 730 61634 424 0

70 0.252 0.048 795 65724 453 0
At drdeded Al e el i A e AR R I e T e e oA Ao i ine e e Aok

n 0.253 V. 044 530 47610 328 0

72 0.253 0.046 735 63158 435 0

73 0.253  0.045 0 0 v 1

74 0.252 0.045 670 59082 7 \

75 0.253 0.045 685 60156 414 0
FederA A A e e e et e e e, Vel AR e i i o A rieir i e dirieinedeinio
76 0.252 0.046 860 74189 511 0
17 1,252 C.047 855 72188 497 0
78 0.252 0.048 960 79365 547 0
79 0.253  0.048 970 79874 550 0
80 0.256  0.048 830 58077 469 0

o e ki . o ot
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NARMCO TASK 3 8PLY CROSSPLY COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. ?SI. MPA.
81 0.253 0.048 850 69993 482 0
82 0.253 0.046 830 71318 491 0
83 0.248 0.047 775 66489 458 0
84 0.248 0.047 725 62199 428 0
85 0.248 0.047 630 54049 372 0
wheiclekiickdolk ;
86 0.248 0.048 775 65104 448 0
87 0.248 0.049 710 58426 402 0
88 0.248 0.049 740 60895 419 0
89 0.248 0.049 770 63364 436 0
90 0.248 0.049 645 53077 365 0
91 0.248 0.049 735 60483 417 0
92 0.248 0.048 775 65104 448 0
93 0.248 0.045 685 61379 423 0
9% 0.248 0.045 670 60035 413 0
95 0.248 0.044 590 54068 372 0
deirkiirikiciickickivirkickickiolodcioloiriolichicldokiniciekickivkekolcioloinlekiniindeloioioiiiciiciidodeioiiiek
96 0.248 0.046 740 648606 447 0
97 0.248 0.048 805 67624 466 0
98 0.249 0.048 825 69026 475 0
99 0.249 0.049 840 68846 474 0
100 0.248 0.050 810 65322 450 0
Feirinricirivicinicickicioioiciniielicielnivinicleinickicliininicicioinivivinlrioioivlviocleioioiaiciicioiiciohiciokick ik
101 0.249 0.049 0 0 0 1
102 0.248 0.050 765 61693 425 0
103 0.249 0.049 570 46717 322 0
104 0.249 0.049 750 61470 423 0
105 0.249 0.048 715 59822 412 0
deiriclckickivickicliicinivniviaiciivieicinkininioikiciekich ivleinckinivkkiclaniiciciicicleiciivieicieiciclniviciclcod:
106 0.249 0.048 790 66097 455 0
107 0.250 0.047 830 70638 487 0
108 0.249 0.046 745 65042 448 0
109 0.250 0.047 865 73617 507 0
110 0 0.048 830 69444 478 0

. 249

c15-3 C - 7

B L P

e




¥,

SPECIMEN
NO.

121
122
123
124
125

126
127

NARMCO TASK 3 8PLY CROSSPLY COMPRESSION

WIDTH
IN.

.250
.250
. 249
.249
.248

OO0

.250
.250

(==

THICK
IN.

0.048
0.048
0.048
0.047
0.047

0.046
0.046

LOAD
LB.

760
645
850
865
640

850
825

C15-4

STRESS
PSI.

63333
53750
71117
73912
54907

73913
71739

STRESS
MPA.

436
370
490
509
378

509
494

COND

loocooo
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Table Cl6
NARMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.
1 0.251 0.068 1835 107511 741 0
2 0.251 0.071 3140 176196 1214 0
3 0.250 0.074 2705 146216 1008 0
4 0.251 0.076 2645 138655 956 0
5 0.251 0.076 2810 147305 1015 0
riiedririokrinierkrenoiokioiiioioininioieeiek koA ke bkttt kil
6 0.251 0.075 2610 138645 955 0
7 0.251 0.077 2505 129611 893 0
8 0.250 0.078 2085 106923 137 4
9 0.251 0.077 2170 112278 774 4
10 0.252 0.072 2600 143298 988 0
11 0.251 0.066 2000 120729 832 4
12 0.251 0.064 1610 100224 691 4
13 0.251 0.068 2810 164635 1135 4
14 0.251 0.069 3295 190253 1311 0
15 G.250 0.071 2940 165633 1142 0
L Ll L L R e LA 2]
16 0.250 0.070 2665 152285 1050 0
17 0.251 0.070 3020 171883 1185 0
18 0.251 0.070 3050 173591 1196 0
19 0.250 0.069 1900 110144 759 0
20 0.250 0.067 2405 143582 989 0
B R A a R L R L N L L Lt b L R e a s i
21 0.251 0.071 1795 100723 694 0
22 0.251 0.070 2050 116676 804 4
23 0.251 0.070 2545 144849 998 0
24 0.251 0.071 2510 140845 971 0
25 0.251 0.072 2845 157425 1085 0
26 0.252 0.071 2440 136373 940 4
27 0.251 0.071 3005 168621 1162 4
28 0.251 0.071 2610 146456 1009 0
29 0.251 0.071 2610 146456 1009 0
30 0.251 0,071 2935 164693 1135 -0
B L L i Rt L L L a3
K] 0.250 0.070 3075 175714 1211 0
32 0.251 0.068 2240 131239 904 0
33 0.251 0.068 2250 131825 908 0
34 0.251 0.070 2545 144849 998 0
35 0.251 0.072 2880 159362 1098 0
R L L B L L S 321 s a i iy
36 0.251 0.072 3160 174856 1205 0
37 0.251 0.073 2910 158816 1095 0
38 0.251 0.071 2945 165254 1139 4
39 0.251 0.070 2615 148833 1026 0
40 0.251 0.070 2870 163346 1126 0

iR R R R R RN R R drrrekieeekededekeiet ek

Cl6-1
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NARMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

L1 0.250 0.070 2450 140000 965 0

42 0.251 0.068 2545 149109 1028 0

43 0.251 0.067 2715 161443 1113 0

44 0.251 0.072 3165 175132 1207 0

45 0.252 0.073 2865 155740 1073 0
Fedrkedrkicieiolohinlekleiciciricioioleiolideickicioleielelodolodeled dekeietedeiokdelolriviokdoiokeiiorioleoiclokivioiecink

46 0.252 0.072 2715 149636 1031 0

47 0.252 0.073 3040 165253 1139 0

48 0.251 0.073 2615 142716 984 0

49 0.251 0.073 2615 142716 984 0

50 0.251 0.074 247 133250 918 0

51 0.252 0.073 2535 137801 950 0

52 0.251 0.074 2880 155055 1069 0

53 0.251 0.071 2500 140283 967 4

54 0.251 0.070 1835 104439 720 4

55 0.251 0.072 2465 136398 940 0
eiriiedeiniririniniirkdeiriedokrkdeoirinieiekivivioleleleickinirionneinnenrink ook dnickiiiniokieiokrk

56 0.251 0.073 2445 133438 920 0

57 0.251 0.074 2105 113330 781 0

58 0.251 0.074 2710 145902 1005 0

59 0.252 0.074 2705 145055 1000 0

60 0.251 0.074 2460 132443 913 0
ey e e e e e e e e e et e e e ey

61 0.251 0.072 2265 125332 864 0

62 0.251 0.071 2365 132708 915 0

63 0.252 0.070 2585 146541 1010 0

64 0.250 0.064 2305 144062 993 0

65 0.252 0.073 3205 174222 1201 0
bR R R RN R R R R R RN R R R R R R R R RRR R R RN

66 0.251 0.073 3275 178737 1232 0

67 0.251 0.072 2855 157979 1089 0

68 0.252 0.072 2855 157352 1084 0

69 0.252 0.071 2965 165716 1142 0

70 0.251 0.071 2965 166376 1147 0
E iy e e e b n ety e e e e s

71 0.251 0.071 3010 168901 1164 0

72 0.252 0.070 2645 149943 1033 0

13 0.252 0.070 3005 170351 1174 4

T4 0.251 0.068 2545 149109 1028 4

75 0.252 0.068 2670 155812 1074 0
T AR e R R R PR AR R

76 0.250 0.070 2940 168000 1158 0

17 0.251 0.071 2675 150103 1034 0

18 0.252 0.071 2880 160965 1109 0

19 0.251 0.072 2775 153552 1058 0

80 0.251 0.071 2845 159643 1100 0

Federerrdeirdriririniededrdeirdeiek- el e n R ek
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NARMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION

THICK
IN.

0.069
0.¢70
0.0¢7
0.069
0.063

0.c71
0.071
0.072
0.072
0.073

LOAD
LB.

3055
2845
2705
2980
2145

2225
2235
2265
2245
2265

STRESS
PSI.

176395
161923
161492
172065
136190

125352
125413
125332
124225
124109

STRESS
MPA.

COND

1216
1116
1113
1186

939

OCOO0OO0O

864
864
864
856
855

[= =00 I S~

Frierdvdedeiirinkeicioledeloirioiriokickioiniodclnivicleiioledniiclnirio irinioniolivivkiivickloiniololicionicieioiiddclek

0.073
0.074
0.073
0.072
0.072

2470
2845
2545
2465
2040

134803
153171
138896
136398
112881

929
1056
957
940
778

QOO0

3y ey e e e ey e e e e e e e e e e e e e e e

0.070
0.071
0.072
0.072
0.072

2465
2235
2665
2605
2500

140295
125915
147465
144722
138335

967
868
1016
997
953

COoOO S

Ex 2 e ey e ey e e e e e e e e e e

SPECIMEN WIDTH
NO. IN.
81 0.251
82 0.251
83 0.250
84 0.251
85 0.250
86 0.250
87 0.251
88 0.251
89 0.251
90 0.250
91 0.251
92 0.251
93 0.251
94 0.251
95 0.251
96 0.251
97 0.250
98 0.251
99 0.250

100 0.251
101 0.247
102 0.250
103 0.251
104 0.251
105 0.249

.251

0.072
0.073
0.073
0.072
0

.067

.069

2445
2615
2745
2715

2230

2020

137483
143287
149811
150232

129794

947 0
9817 0
1032 0
1035 0
894 0

0 0 120116 828 0
107 0.252 0.066 2610 156926 1082 0
108 0.253 0.064 2340 144515 996 0
109 0.252 0.068 2850 166316 1146 0
110 0.241 0.070 2840 168346 1160 0
L S L S e e e
111 0.252 0.072 3005 165619 1141 0
112 0.252 0.072 3090 170304 1174 ]
113 0.241 0.074 0 0 0 1
114 0.252 0.074 3215 172404 1188 0
115 0.253 0.072 2940 161396 1112 0
dniicioicicricieicericiciiciiniciccieicicieioiciciinicioireicieiccicinieiiicricicicieiniciol ioeenicieleiciclcidicoio
116 0.252 0.071 3315 185278 1277 0
117 0.249 0.069 2670 155404 1071 4
118 0.248 0.068 2575 152692 1052 4
119 0.248 0.070 2455 141417 975 0
120 0.249 0.071 2910 164602 1134 0
drickricinicicieiciciciciciciciriciviciniciceiciriciciicioicicicioioinicivivinicieloicioiivicicielok-diekelerioicioeicicioiciciclok
C16-3
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NARMCO TASK 3 12PLY UNIDIRECTIONAL COMPRESSION

COND

OO OO &S

0
0
0

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. - IN. IN. LB. PSI. MPA.
121 0.250 0.072 2780 154444 1064
122 0.250 0.072 2660 147777 1018
123 0.247 0.070 2805 162232 1118
124 0.251 0.070 2610 148548 1024
125 0.250 0.070 2510 143428 988

e e e S e e e e e e e e e e e ey
126 0.249 0.071 2805 156662 1093
127 0.247 0.070 3010 174089 1200
128 0.252 0.068 2475 144432 995

C16-4
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Table C17

NARMCO TASK 4 8PLY CROSSPLY TENSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 1.001 0.051 3320 65033 448 0
2 1.000 0.052 2420 46538 320 0
3 1.000 0.050 2950 59000 406 0
“ 1.002 0.052 2880 55274 381 0
5 1.003 0.049 3120 63483 437 0
Fehdohddiriefdrkiedeioioiedeiokdrichieiclelcleoiokdoiohrioioirioikkeiokirkdrdciokdekriciohdeolokdolkdoloiioklviolokdck
6 1.002 0.052 2770 53162 366 0
7 1.001 0.051 3170 62094 428 0
8 0.999 0.051 2650 52012 358 0
9 1.001 0.052 2810 53984 372 0
10 1.003 0.051 3250 63534 438 0
Jedekedrieiriricikioiodoieieioieickiciokniriciolokiciciokioiciciokeicdeioiniokelohedobioie i ioirioiokeleioiodnieirnhdelodvioioioink
11 1.001 0.051 2440 47795 329 0
12 0.999 0.051 3230 63396 437 0
13 1.000 0.051 2900 56862 392 0
14 1.001 0.051 2900 56805 391 0
15 1.002 0.052 2690 51627 355 0
16 0.999 0.049 3020 61694 425 0
17 1.000 0.049 2760 56326 388 0
18 1.000 0.052 2770 53269 367 0
19 0.995 0.051 3410 67198 463 0
20 1.001 0.048 2680 55777 384 0
21 1.000 0.050 2600 52000 358 0
22 1.000 0.052 3180 61153 421 0
23 0.998 0.052 2600 50100 345 0
24 0.999 0.050 2410 48248 332 0
25 1.000 0.049 2700 55102 379 0
2 Ly Nk ozt a e E TR R Y RSNy ixg kiR itiyis EiiyixipigieiaieizaigfizinoyyoEioziegiriyoiyyizaiaiairiyisoyizid
26 1.000 0.052 3050 58653 404 0
27 1.000 0.053 2680 50566 348 0
28 0.999 0.051 3300 64770 446 0
29 0.999 0.051 3130 62415 430 0
30 0.999 0.049 3000 61285 422 0
A R R N R R R R R R R R R R R RN R e e e e R e e A
31 1.001 0.051 2450 47991 330 0
32 1.001 0.052 3100 59555 410 0
33 0.999 0.050 3000 60060 414 0
34 1.000 0.052 2960 56923 392 0
35 1.001 0.050 3060 61138 421 0
AT R R R e R R R R R R R R R R R i e e e Aok
36 1.001 0.052 3040 58403 402 0
37 1.002 0.052 3170 60839 419 0
38 1.001 0.046 2670 57985 399 0
39 1.000 0.050 3000 60000 413 0
40 1.000 0.050 2840 56800 391 0

Rt R Rereeede
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NARMCO TASK 4 8PLY CROSSPLY TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
41 1.001 0.050 2670 53346 367 0
42 1.001 0.052 3170 60900 419 0
43 1.002 0.050 3100 61876 426 0
44 0.999 0.051 2970 58293 401 0
45 1.000 0.048 3010 62708 432 0
T Iodedeicieiefeelecdoiocioio
46 1.001 0.048 2960 61605 424 0
47 1.000 0.049 2510 51224 353 0
48 1.000 0.049 3000 61224 422 0
49 1.002 0.047 3360 71346 491 0
50 1.001 0.049 3110 63405 437 0
L R 1t b it A R g b3 1 At A i d Lttt
51 0.999 0.049 3200 65371 450 0
52 1.001 0.046 2770 60157 414 0
53 1.004 0.049 2850 57931 399 0
54 1.000 0.047 2940 62553 431 0
55 1.000 0.051 3030 59411 409 0
B 3 3 L R Rt R e T L L 53 S
56 1.000 0.050 3330 66600 459 0
57 1.002 0.047 2960 62853 433 0
58 1.002 0.047 3090 65613 452 0
59 1.001 0.051 3160 61898 426 0
60 1.002 0.049 2800 57028 393 0
B g A b b LA e Ty B S
61 1.001 0.051 2540 49754 343 0
62 1.001 0.050 3380 67532 465 0
63 1.003 0.047 2620 55577 383 0
64 1.003 0.050 2600 51844 357 0
65 1.002 0.051 3200 62619 431 0

R a e ai s e ey e e e e e e e e e e e e ey
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Table C18

NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.502 0.048 4340 180112 1241 0
2 0.501 0.051 0 0 0 2
3 0.500 0.052 4390 168846 1164 0
4 0.501 0.052 5200 199600 1376 0
5 0.500 0.053 4580 172830 1191 0
FReickiedeieolicdok ol loioieioie ivivivioioicloicioicioleloioick felooloiiohielviciriciriciciricioieinivicicloioiokokelckok
6 0.500 0.047 4050 172340 1188 0
7 0.501 0.050 5160 205988 1420 0
8 0.501 0.051 4560 178466 1230 0
9 0.500 0.053 4880 184150 1269 0
10 0.501 0.053 5110 192445 1326 0
FRTR il iekricieirioieicieivioh divioiiriciciekiivicicioiieirioiioiniviohiciolioieickiokicicioioiciciok-ioirk ioicio ok
11 0.491 0.050 4580 186558 1286 0
12 0.500 0.053 4790 180754 1246 0
13 0.500 0.054 4169 154074 1062 0
14 0.498 0.053 4200 159127 1097 0
15 0.501 0.053 4420 166459 1147 0
TR e e e ek Rl il iricie i eie e teiriricieirieioirieicloieioieieieiokdeioinieicioieiciolcioio ik dolcicic ke
16 0.500 0.052 4520 173846 1198 0
17 0.501 0.046 4010 173999 1199 0
18 0.500 0.053 4990 188301 1298 0
19 0.499 0.054 4670 173309 1194 0
20 0.500 0.051 4820 189019 1303 0
AR R R e e el il ininieieir i foirioiainiriicieiaiodoedeokeiciininioinicioloiokoick
21 0.499 0.053 4780 180738 1246 0
22 0.500 0.050 4740 189600 1307 0
23 0.499 0.048 5000 208750 1439 0
24 0.500 0.048 5540 230833 1591 0
25 0.500 0.048 5020 209166 14642 0
Fedeiefeiririniririeieieioiodolon L ririrkinioiiialnininiclnieliriniaiicknicininioinicioieioirickoinicioiriciaicicieiololeink
26 0.500 0.049 5170 211020 1454 0
27 0.500 0.051 5300 207843 1433 0
28 0.000 0.000 0 0 0 3
29 0.496 0.045 3290 147401 1016 0
30 0.499 0.050 5040 202004 1392 0
TR e T AR e e e R e e A ek oo dedededniedede el ik
31 0.501 0.050 £460 217964 1502 0
32 0.499 0.051 4830 189791 1308 0
33 0.501 0.051 4670 159289 1098 0
34 0.501 0.048 4740 197105 1359 0
35 0.501 0.042 3680 174888 1205 0
iR Ye TR iR Ak Reiriiciokeievoddelokokeleicioieimioiririoiedleiniriniooieioieinioinieioin v iedeiniekdeirkeiririniriok ok
36 0.502 0.047 4720 200050 1379 0
37 0.500 0.052 4900 188461 1299 0
38 0.500 0.050 5010 2006400 1381 0
39 0.499 0.050 4330 173547 1196 0
40 0.501 0.045 3880 172100 1186 0

Sedeicieieieiririnirinininieirkielek Aeiekeioiicioinivkedolok doekkekeiieinininininioininieickoieieieokicknicinicioicieinioieickek
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NARMCO TASK &4 8PLY UNIDIRECTIONAL TENSION

COND

[N~ N

0
0
0
0
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OO0 O0O

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
41 0.500 0.049 4740 193469 1333
42 0.500 0.050 5500 220000 1516
43 0.500 0.049 5020 204897 1412
44 0.500 0.049 5140 209795 1446
45 0.501 0.051 5400 211342 1457
46 0.500 0.052 5020 193076 1331
47 0.500 0.053 5240 197735 1363
48 0.500 0.052 4340 166923 1150
49 0.500 0.053 5100 192452 1326
50 0.500 0.051 4440 176117 1200
51 0.500 0.047 4460 189787 1308
52 0.499 0.052 4620 178048 1227
53 0.500 0.052 4530 174230 1201
54 0.500 0.045 4180 185777 1280
55 0.500 0.053 4100 154716 1066
56 0.499 0.048 4150 173263 1194
57 0.500 0.051 4950 194117 1338
58 0.500 0.053 5260 198490 1368
59 0.500 0.053 4350 164150 1131
60 0.498 0.051 4870 191747 1322
61 0.499 0.048 4800 200400 1381
62 0.500 0.047 3720 158297 1091
63 0.500 0.054 5150 190740 1315
64 0.501 0.053 4110 154784 1067
65 0.500 0.053 4920 185660 1280

Fekdriciolok il e R R R R RN RN RN RSP R R RN SR RR R R AR
66 0.500 0.051 5310 208235 1435
67 0.500 C.044 4260 193636 1335
68 0.499 0.050 4510 180761 1246
69 0.502 0.052 4640 177750 1225
70 0.498 0.052 4690 181109 1248

Sedeiedeicicickeiticioiohiicieiniceinrininkinineicieiicieinkinincieinicicinirioid-dnviceiciciinickdicioloieioloiiekeice
n 0.500 0.052 4850 186538 1286
12 0.499 0.051 5050 198436 1368
13 0.499 0.040 3380 169338 1167
74 0.499 0.052 5020 193463 1333
75 0.499 0.051 4800 188612 1300

Sedeicdededeirdekdninieioirieledelrtieeiintrdeiorbdnkeleia ekl ket dnledrbe Aok
16 0.500 0.051 4990 195686 1349
7 0.499 0.052 5220 201171 1387
78 0.499 0.049 4720 193039 1331
79 0.000 0.000 0 0 0
80 0.000 0.000 0 0 0

WWwoO oo
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NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION

SPECIMEYN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.
81 0.499 0.053 4580 173176 1194 0
82 0.499 0.051 4640 182325 1257 0
83 0.500 0.052 5210 200384 1381 0
84 0.499 0.044 3580 163053 1124 0
85 0.501 0.051 4530 177292 1222 0
Sediricivicieieicieiricicicicicioioioi vl ioickicicicrriciok-ilicioiriciriviciciciciekoinivicicioicicicickivicic i iokcioickck-ioek
86 0.500 0.053 4400 166037 1144 0
87 0.501 0.053 4870 183406 1264 0
88 0.500 0.053 3830 166528 996 0
89 0.499 0.049 4940 202036 1393 0
90 0.499 0.043 3030 161212 973 0
sedeieicivicioivicinicioiicloicicicioiclnloleicicieicivieiricieioicioiciioloinicioioicioiciokicieicicied ook foleleicioleicioielcick
91 0.500 0.049 4620 188571 1300 0
92 0.500 0.050 4440 177600 12264 0
93 0.501 0.051 4080 159680 1100 0
94 0.499 0.049 5190 212261 1463 0
95 0.499 0.043 3010 1460280 967 0
SRR N i ieteirie il iinieieinieiririokininieiriviedoiriehedededeicheieirieicioieleodinieleioiek-ckefrkricieiode
96 0.500 0.048 4970 207083 1427 0
97 0.502 0.049 4890 198796 1370 0
98 0.502 0.051 4950 193344 1333 0
99 0.502 0.050 4840 192828 1329 0
100 0.501 0.050 5020 200399 1381 0
AR A A A e e e A AT AT A i e e e el A e
101 0.500 0.048 4860 202500 1396 0
102 0.500 0.030 4810 192400 1326 0
103 0.503 0.050 4310 171371 1181 0
104 0.501 0.050 5270 210379 1450 0
105 0.500 0.050 4890 195600 1348 0
fetedeirioitricieirivioininirivivicinivivivivioirkiviriciolcivivicieiriviok-dekeiciciniciciirickickickiricivicicioieoicicicicicioicok
106 0.499 0.038 3140 165594 1141 0
107 0.500 0.051 4350 170588 1176 0
108 0.499 0.051 5300 208259 1435 0
109 0.501 0.050 5000 199600 1376 0
110 0.498 0.049 5370 220063 1517 0
i eiekiririefeieieofekivivieicirioiokokieoioinisk doickokiokok ' teieicieidcicickivioioiciokeloiriricieieioiok: ~riviciciokk
111 0.499 0.045 4650 207080 1427 0
112 0.500 0.052 4510 173461 1196 0
113 0.499 0.053 4220 159564 1100 0
114 0.500 0.053 4860 183396 1264 0
115 0.500 0.052 5080 195384 1347 0
Seicirieieicickirinkdeiekekiricicirivioiinh Jeiviirivivicicicicicivivioirivivicieiiricicicioiriciciriviviviekdeicic i ickeieieielek
116 0.500 ©.052 4540 174615 1203 0
17 0.501 0.044 3750 170114 1172 0
18 0.500 0.052 4790 184230 1270 0
119 0.500 0.055 4970 180727 1246 0
120 0.501 0.052 5100 195762 1349 0

Trdeieieiririciniviciciriciinicieicioiiokdekiriviinioiioioiciciriciricicicicicicieivivivicicicicicicieioiricieiciciricoieicicioiciok
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NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. IB. PSI. MPA.
121 0.499 0.052 5200 200400 1381 0
122 0.500 0.051 4680 183529 1265 0
123 0.500 0.050 4320 172800 1191 0
124 0.499 0.052 4260 164174 1131 | 0
125 0.499 0.052 4550 175350 1209 0
126 0.488 0.054 4410 167349 1153 0
127 0.499 0.053 4460 168639 1162 0
128 0.500 0.048 4080 170000 1172 0
129 0.500 0.051 4570 179215 1235 0
130 0.500 0.053 4950 186792 1287 0
Firkirivicicieiclnieicidoiriciriicinivicioieioicleiciclicicleieiololeiok folvicinieieivieicinirleiciolrleioiooiobiciceielodiclciok
131 0.500 0.052 5200 200000 1378 0
132 0.500 0.054 5040 186666 1287 0
133 0.499 0.053 4900 185276 1277 0
134 0.503 0.049 4920 199618 1376 0
135 0.504 0.050 5240 207936 1433 0
Firicirinirinivicinieiciirinicinionoiicioiicirivicdoirieirinviairlirioieini lneicviedrierdedelecleeideiviokldeiolelicok
136 0.506 0.048 5290 217803 1501 0
137 0.504 0.050 5580 221428 1520 0
138 0.504 0.049 5325 215621 1486 0
139 0.502 0.043 4175 193412 1333 0
140 0.505 0.050 5715 226336 1560 0
5 T T B R W T S I I I A
141 0.502 0.051 5350 208968 1440 0
142 0.5n% 0.049 5220 210951 1454 0
143 0.000 0.000 0 0 0 3
144 0.502 0.043 4650 215417 1485 0
145 0.504 0.041 3985 192847 1329 0
e nrrinrinkirinriel dirinieieleirioriviriericieleinicleieicioinirivinideivinivieliclelrloidleliciiokeioleiohivioinivloioiok
146 0.503 0.049 5500 223150 1538 0
147 0.504 0.051 3300 206193 1421 0
148 0.504 0.050 5810 230555 1589 0
149 0.504 0.049 4840 195983 1351 0
150 0.498 0.043 3790 176987 1220 0
dekedriricieiciciciosdelokicicieloiolnivicioiicloiicieiek-ioloiichbiicioiriolivivirneiololrioeirieldoickioirvkdeioloi
151 0.505 0.048 5040 207920 1433 0
152 0.501 0.049 5250 213857 1474 0
153 0.503 0.049 5295 214833 1481 0
154 0.502 0.050 5670 225896 1557 0
155 0.503 0.050 5345 212524 1465 0
Sedehdririeioiedriedekdriededeoieieieieikdeiririoieickoloiriviviciviciicicicleirivioiolelolokdeloielciricieioieiviodoicioiolo-ieicick
156 0.501 0.049 4870 198378 1367 0
157 0.500 0.053 4605 173773 1198 0
158 0.500 0.052 4710 181153 1249 0
159 0.500 0.051 4885 191568 1320 0
160 0.500 0.054 5110 189259 1304 0

Sedrirdeiriekdrkdririririeirkdodrdoiebededekode ikt dededeiededeb-ieiekeieioieink-deiciolecicl-deiciekodeioiohodeiokoiciok-k
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NARMCO TASK 4 8PLY UNIDIRECTIONAL TENSION

COND
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0
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SPECIMEN  WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI. MPA.
161 0.499 0.047 4265 181853 1253
162 0.500 0.051 5070 198823 1370
163 0.498 0.053 4730 179207 1235
164 0.500 0.052 4930 189615 1307
165 0.500 0.051 4385 171960 1185
ededeirinicinicioicicioininioinaieinieinicioicioinirioirickiviviciolririchiciriciek felviviciriciriciciricioieicioioicioicioie ol
166 0.498 0.048 4925 206032 1420
167 0.497 0.050 4600 185110 1276
168 0.499 0.052 5535 213311 1470
169 0.500 0.051 5060 198431 1368
170 0.590 0.053 4955 186981 1289
Fiirrrckieiciirinicicinio Seicinlcinicioln deivkeiokicieieicioicioivicieiniioleieinirlriciokekioiiriiche koo iciciickick
17 0.498 5.050 4625 185742 1260
172 0.500 0.046 4100 178260 1229
173 0.500 0.050 5325 213000 1468
174 0.499 0.050 5005 200601 1383
175 0.500 0.051 5220 204705 1411
*-*-** .......................................... A v A
176 0.500 0.053 4565 172264 1187
177 0.502 0.043 4345 201287 1387
178 0.503 0.052 5355 204733 1411
179 0.503 0.051 4995 194714 1342
180 0.502 0.050 5210 207569 1431
181 0.503 0.049 5640 220716 1521
182 0.503 0.043 3665 169448 1168
183 0.503 0.050 5270 209542 1446
184 0.503 0.051 4895 190815 1315
185 0.503 0.053 5040 189054 1303
SRR, AR e e e ek A e A e AV A A e e de e A A e e e e e A e e e e de i ik
186 0.503 0.050 5125 203777 1405
187 0.504 0.048 5350 221147 15264
188 0.503 0.050 4855 193041 1331
189 0.502 0.052 5355 205140 1414
190 0.504 0.052 4365 166552 1148
T A drde e led ek e ievrkdeinie i ieieiniviedniciciokdricieiriciodekdnioieieinieieieivioieiriciekedokdeielolooirieiciok
191 0.504 0.05¢ 5380 213492 1472
192 0.504 0.047 5565 234929 1619
193 0.502 0.044 4050 183357 1264
194 0.501 0.051 5345 209189 1442
195 0.504 0.052 5400 206043 14620
detrdekiedeirinieieiririciokioiokdniivickiviekdrieioieiedek-drickeiririclekelriciedeirieke-toioioiok-deokekekodeiodoh-deickokriviick
196 0.504 0.050 4955 196626 1355
197 0.504 0.050 5300 210317 1450
198 0.50% 0.044 4745 213970 1475
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Table C19

NARMCO TASK 4 12PLY UNIDIRECT1ONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
1 0.000 0.000 0 0 0 2
2 0.499 0.073 7330 201224 1387 0
3 0.495 0.075 7910 213063 1469 0
4 0.499 0.078 7830 201171 1387 0
5 0.499 0.077 7250 188089 1301 0
6 0.495 0.071 6250 177834 1226 0
7 0.499 0.071 6180 174433 1202 0
8 0.500 0.073 7750 212328 1464 0
9 0.500 0.075 7220 192533 1327 0
10 0.500 0.075 7670 204533 1410 0
11 0.498 0.074 7430 201617 1390 0
12 0.500 0.071 6600 185915 1281 0
13 0.501 0.073 7280 199053 1372 0
14 0.501 0.072 7690 213184 1465 0
15 0.501 0.074 8330 224685 1549 0
e R e I e e Nt R R et Xt ikt dedeicteielolekd Aededeleleioktelv ol ol okt Sk
16 0.500 0.071 7360 207323 1429 0
17 0.501 0.065 5930 182097 1255 ]
18 0.000 0.000 0 0 0 2
19 0.000 0.000 0 0 0 2
20 0.500 0.071 7730 217746 1501 0
itk detodoiokloieletetoldekSoldednideiedodrioller ol Sick kel kededcllriodeledoioleioloicleoininieloiolcioiokeeiek
21 0.496 0.071 7070 200761 1384 0
22 0.500 0.065 6500 200000 1378 c
23 0.000 0.000 0 0 0 2
24 0.500 0.071 6420 180845 1246 0
25 0.500 0.071 7190 202535 1396 0
26 0.500 0.075 7100 189333 1305 0
27 0.501 0.072 7220 200155 1380 0
28 0.499 0.069 7240 210275 1449 0
29 0.000 0.000 0 0 0 2
30 0.498 0.072 7120 198572 1369 0
Fededrinieicieleiolrioiacielolinieinieirieniiaieieinoloiibieiiivieioeirioielelniciolelilevirieideloiriciieiainioeioideiok
31 0.000 0.000 0 0 0 2
32 0.000 0.000 0 0 0 2
33 0.498 0.070 7090 203384 1402 0
34 0.501 0.071 6890 193697 1335 0
35 0.499 0.072 7090 197339 1360 0
detekdeieioieiek ke nicioleiofrinielek cofeioiairioiieirinioieidoiolnleioinioiolrieiaieinvieicioioirieloinicicioloiokelolcidoic ks
36 0.000 0.000 0 0 0 2
a7 0.500 0.072 7600 211111 1455 0
38 0.000 0.000 0 0 0 2
39 0.499 0.071 7440 209997 1447 0
40 0.000 0.000 ‘ 0 2

C19-1



R Wﬁmmm”' -t

R o T
e i it R B

L i
.Y
4

3

NARMCO TASK 4 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

41 0.502 0.073 6980 190470 1313 0

42 0.000 0.000 0 0 0 2

43 0.502 0.071 7700 216037 1489 0

44 0.500 0.075 7430 198133 1366 0

45 0.500 0.075 6920 184533 1272 0
Fdoiedelelolclohiedoiedolddoledolel de ko dnleinke loke kil loinialviclnikinliloidiclcloiciolinkioiininick ok ik ®

46 0.498 0.077 6400 166901 1150 0

47 0.000 0.000 0 0 0 2

48 0.000 0.000 0 0 0 2

49 0.500 0.075 6930 184800 1274 0

50 0.501 0.074 6720 181259 1249 0
Fedededriefededeielricheiekdniicieiniiloloiokdoieiniekindaiiolniodeinioleliclolcdeloledekickioiclolicloinick iokeiokioknk

51 0.500 0.073 +6540 179178 1235 0

52 0.500 0.076 1270 191315 1319 0

53 0.500 0.074 6980 188648 1300 0

54 0.498 0.072 6460 180165 1242 0

55 0.495 0.071 7910 225067 1551 0
E o e e L e e Sy e Sy ey iy e g X

56 0.500 0.073 6760 185205 1276 0

57 0.500 0.071 7200 202816 1398 0

58 0.501 0.071 7030 197632 1362 0

59 0.500 0.069 7280 211014 1454 0

60 0.500 0.068 6550 192647 1328 0
T e g e e ey e

61 0.498 0.070 6930 198795 1370 0

62 0.501 0.072 0 0 0 2

63 0.500 0.069 6650 192753 1329 0

64 0.501 0.070 7120 203022 1399 0

65 0.502 0.050 5405 215338 1484 5
By e e e ey ey e e e e e e e e

66 0.503 0.069 7110 204857 1412 0

67 0.502 0.073 7830 213665 1473 0

68 0.503 0.072 8335 230146 1586 0

69 0.503 0.071 8435 236188 1628 0

70 0.502 0.064 6255 194689 1342 0
B e e e e e e ey e e ey ]

71 0.504 0.069 7405 212934 1468 0

72 0.504 0.073 8085 219748 1515 0

13 0.504 0.074 7765 208199 1435 0

14 0.503 0.071 8600 240808 1660 0

75 0.503 0.071 7600 212807 1467 0
B T e e e e e ey e e e e

76 0.504 0.071 6880 192264 1325 0

17 0.504 0.074 8250 221203 1525 0

78 0.502 0.073 7820 213393 1471 0

79 0.502 0.072 7160 198096 1365 0

80 0.504 0.070 o ° 0 0 1

Fdlekinirinickieiniviniviciavivinnirianinicinieininicinininmivieickoiivicinicioieiolriciicioeieicieiicicirinickoicloicioiot

C19-2
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NARMCH TASK 4 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

81 0.503 0.066 5575 167931 1157 0

82 0.501 0.073 7860 214912 1481 0

83 0.503 0.077 7815 201776 1391 0

84 0.503 0.076 8060 210840 1453 0

85 0.501 0.072 7945 220253 1518 0
Fededeirirkrdoiieirinkdolal ivielelelalalnioniniloicielvickicicioiieloioinich ool iokdadoicioickinkioiokiololeoinick ok

86 0.504 0.073 7575 205887 1419 0

87 0.503 0.074 7095 190613 1314 0

88 0.504 0.072 6825 188078 1296 0

89 0.503 0.073 7695 209564 1444 0

90 0.504 0.072 7905 217840 1502 0
Fekdriviiciollrielciclnilolekiiolale ke lckn el i ieln e Tl i i e il i ie ke icicloindadeleloiokick iokidokadelolek ik

91 0.505 0.070 7445 210608 1452 0

92 0.503 0.073 7310 199079 1372 0

93 0.505 0.073 7815 211989 1461 0

9 0.503 0.075 1270 192710 1328 0

95 0.505 0.072 1580 208470 1437 0
Skdelrieiclviciclanicioleleioinininlakeiokkickickicinicoiniololoioivicioicloiviiciiciiinioiciiololcinioekinkdololnioi

96 0.503 0.065 1020 214711 1480 0

97 0.503 0.074 6560 176239 1215 0

98 0.504 0.075 8350 220899 1523 0

99 0.504 0.075 7000 185185 1276 0

100 0.504 0.075 7480 197883 1364 0
Feiokdrdeirinlrininininiclninielniniiiaiolelilalcleickivlnlnlololdelnieloielriclideliolelnicladeiniolidnidinlelicioloioie ik

101 0.504 0.074 1290 195463 1347 0

102 0.504 0.072 6825 188078 1296 0

103 0.504 0.072 7020 193452 1333 0

104 0.504 0.075 6945 183730 1266 0

105 0.505 0.075 1415 195775 1349 0.
e oy e e e ey e e e ey e e )

106 0.503 0.073 6735 183420 1264 0

107 0.503 0.069 7300 210332 1450 0

108 0.505 0.072 7035 193481 1334 0

109 0.504 0.074 7995 214366 1478 0

110 0.505 0.074 7400 198019 1365 0
Aetontonrdsafrdontontortotuntet oot cafiontuntoatoukootoat onfoed Fordaatontrabotoutootontonfiond Aoafotontontmafimafioufol A S tndrntontrdoatimbent N A okTrRYy

111 0.504 0.075 6855 181349 1250 0

112 0.505 0.075 7135 188382 1298 0

113 0.504 0.072 6955 191661 1321 0

114 0.505 0.074 1370 197217 1359 0

115 0.504 0.076 7580 197890 1364 0

116 0.505 0.075 6865 181254 1249 0

117 0.503 0.076 7560 197760 1363 0

118 0.504 0.073 7400 201130 1386 0

119 0.502 0.076 7870 206289 1422 0

120 0.502 0.078 1282 0

7285
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NARMCO TASK 4 12PLY UNIDIRECTIONAL TENSION

SPECIMEN WIDTH
NO. IN.
121 0.503
122 0.502
123 0.500
124 0.499
125 0.504
126 0.504
127 0.502
128 0.503
129 0.503

THICK
IN.

0.075
0.075
0.075
0.076
0.077

0.078
0.076
0.073
0.068

LOAD
LB.

7055
7300
7765
6935
7415

7550
6160
7905
7050

C19-4

STRESS
PSI.

187011
193891
207066
182865
192614

192053
161459
215283
206116

STRESS
MPA.

1289
1336
1427
1260
1328

1324
1113
1484
1421

COND
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Table C20

NARMCO TASK 4 8PLY CROSSPLY COMPRESSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. pPSI. MPA.
1 0.253 0.048 515 42407 292 0
2 0.253 0.048 665 54759 377 0
3 0.254 0.047 835 69944 482 0
4 0.250 0.047 685 58297 407 0
5 0.247 0.049 785 64859 447 0
e e e e e e e R e R e o e ke R NI R I e il X i R N ksl fe e e dode ko e defoke ok i dodenk
6 0.254 0.049 615 49413 340 0
7 0.251 0.050 760 60557 417 0
8 0.252 0.049 755 61143 421 0
9 0.246 0.049 755 62634 431 0
10 0.252 0.048 710 58697 404 0
T e e e e e e e T e R e e A e e A e e e e A A e e A e ey
11 0.248 0.049 795 65421 451 0
12 0.248 0.050 755 60887 419 0
13 0.251 0.049 755 61387 423 0
14 0.252 0.050 725 57539 396 0
15 0.251 0.048 735 61005 420 0
Dy gy S L R Lk EAE T 2 L 2 2 2k 2:a 0 ein e e r gy sy .y y .y xir s o p r y iniay i
16 0.252 0.047 735 62056 427 0
17 0.251 0.049 755 61387 423 ()
18 0.251 0.050 770 61354 423 0
19 0.251 0.049 730 59354 409 0
20 0.252 0.048 770 63657 438 0
B T e e e e e e R T e e e e e e e R e e e e e e e el
21 0.252 0.047 805 67966 468 0
22 0.252 0.048 790 65310 450 0
23 0.252 0.047 715 60368 416 0
24 0.251 0.047 825 69933 482 0
25 0.252 0.047 785 66278 456 0
T A e R T e e A e e A e A T e e e e e e o e
26 0.252 0.048 875 72337 498 0
27 0.253 0.047 815 68539 472 0
28 0.253 0.046 745 64014 441 0
29 0.252 0.047 795 67122 462 0
30 0.252 0.044 625 56367 388 (]
N e R e e e e R R e i e e R R R R et
31 0.252 0.047 700 59101 407 0
32 0.252 0.048 830 68617 473 0
33 0.252 0.048 715 59110 407 0
34 0.252 0.047 785 66278 456 0
35 0.252 0.049 830 67217 463 0
Federr T O e e e e e e e e AT e e e ek
36 0.252 0.048 805 66550 458 0
37 0.253 0.047 895 75267 518 0
38 0.252 0.046 685 59092 407 0
39 0.252 0.047 900 75987 523 0
40 0.252 0.047 83s 69655 480 (]

Fieiririniriokeiieiiaaieincierieiiniinininiolnlivieikieinivioininininioioioinkiicleic dcleloloknicloioinioioielioiok
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NARMCO TASK 4 8PLY CROSSPLY COMPRESSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
. 41 0.252 0.045 770 67301 468 0
42 0.253 0.046 760 65303 450 0
43 0.253 0.045 785 68950 475 0
! 4 0.251 0.047 825 69933 482 e
: 45 0.253 0.046 730 62725 432 0
dedicicholrie. Sektokiiviciricloivloloiolioloickikdofielohicickicleicieiokioiinioioloiicioiciciciriciioiniciicicok foirk ik
¢ 46 0.252 0.047 810 68389 471 0
. 47 0.252 0.047 785 66278 456 0
48 0.253 0.045 760 66754 460 J
49 0.252 0.046 815 70307 484 0
50 0.252 0.046 855 73757 508 0
Sededriedeicdokdetcdrieicioiotoiririoioloinleir ol iolriolelricioioloiniviololoieicolniok Yeickriokdoloinicioioioioiedoicioln ook
51 0.252 0.040 625 62003 427 0
52 0.253 0.040 665 65711 453 0
: 53 0.252 0.042 775 73223 504 0
‘ 564 0.252 0.045 805 70987 489 0
. 55 0.253 0.047 730 61390 423 0
56 0.252 0.046 830 71601 493 0
57 0.252 0.046 900 77639 535 0
: 58 0.252 0.047 830 70077 483 0
59 0.251 0.046 855 74051 510 ()}
, 60 0.253 0.046 795 68310 470 0
' P e A e A e e e e e A e e e A e e e i et
; 61 0.251 0.046 785 67988 468 0
i 62 0.252 0.048 915 75644 521 0
: 63 0.252 0.047 850 71766 494 0
] 64 0.252 0.045 920 81128 559 0
! 65 0.252 0.047 785 66278 456 0
f‘ R r h 2 E e X Ny s R R R Ry E i Eryaizyiyyoaiaiyaiataisyioaieiaigtuisiriaisissisriyyyisiyyiyayaiaiey ]
66 0.252 0.045 725 63932 440 0
67 0.252 0.046 885 76345 526 0
68 0.252 0.046 860 74189 511 0
69 0.251 0.043 775 71805 495 0
70 0.252 0.043 625 57678 397 0
71 0.252 0.045 910 80246 553 0
72 0.252 0.048 870 71924 495 0
73 0.252 0.047 760 64167 442 ()
A 0.253 0.062 690 64935 447 0
75 0.253 0.048 0 0 (i} 1
TR A AR e e e e e A e e e e ek R veiedede i i ik Y ininte
' 76 0.252 0.047 875 73877 509 0
¢ 77 0.252 0.047 905 76409 526 0
b 78 0.252 0.046 965 83247 573 0
: 79 0.252 0.047 875 73877 509 ()
§ 80 0.252 0.047 945 79787 550 )
i €20-2
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NARMCO TASK 4 8PLY CROSSPLY COMPRESSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
81 0.253 0.044 785 70517 486 0
82 0.253 0.742 830 78110 538 0
83 0.247 0.045 740 66576 459 0
84 0.252 0.046 855 13757 508 0
85 0.253 0.046 900 77332 533 0
86 0.252 0.048 975 80605 555 0
87 0.252 0.048 525 43402 299 0
88 0.252 0.049 435 35228 242 0
89 0.253 0.049 845 68161 469 0
90 0.254 0.049 770 61867 426 0
T R e e e R R R A e e e R R O e rirdede ke ikttt
91 0.252 0.050 740 58730 404 0
92 0.252 0.048 545 45056 310 0
93 0.252 0.047 735 62056 427 0
94 0.252 0.049 620 50210 346 0
95 0.253 0.046 865 74325 512 0
T R e T R R R R R R R R e R e et
96 0.252 0.048 790 65310 450 0
97 0.252 0.048 930 76884 530 0
98 0.252 0.048 855 70684 487 0
99 0.252 0.047 605 51080 352 0
100 0.252 0.047 820 69233 477 0
R A R T L R N R T R R N R R R R R R R R R R R A
101 0.252 0.048 855 70684 487 0
102 0.252 0.048 960 79365 547 0
103 0.252 0.047 805 67966 468 0
104 0.253 0.046 835 71747 494 0
105 0.250 0.049 925 75510 520 0
R R R e R T R R R R R R R R R et
106 0.250 0.049 785 64081 441 0
107 0.250 0.049 775 63265 436 0
108 0.249 0.049 750 61470 423 0
109 0.250 0.049 690 56326 388 0
110 0.250 0.049 640 53877 n 0
TR R R R R R R AR RE R kTR R R R R R R R R Rt
111 0.250 0.049 25 67346 464 0
112 0.250 0.049 50 69387 478 0
113 0.250 0.047 525 70212 484 0
114 0.251 0.047 555 47045 324 0
115 0.250 0.046 445 38695 266 0
L a Eia rw giaaiadtiaaina 3iainieie gy
116 0.251 0.047 825 69933 482 0
17 0.251 0.049 755 61387 423 0
118 0.251 0.048 875 72626 500 0
119 0.250 0.04? 840 71489 492 0
120 0.249 0.047 690 58959 406 0
€20-3
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SPECIMEN
NO.

121
122
123
124
125

Fricicicioiicriokickeickickriniciokiciqicicicivicicioioiriciniciicicoieicieicicioiolriciriciicicieiclcicicicinicicicicicicioicicick

0.252
0.252

126
127

NARMCO TASK 4 8PLY CROSSPLY COMPRESSION

WIDTH
IN.

0.249
0.248
0.253
0.249
0.249

THICK
IN.

0.048
0.048
0.049
0.048
0.049

0.047
0.047

LOAD
LB.

855
745
750
795
795

710
845

C20-4

STRESS
PSI.

71536
62584
60498
66516
65158

59945
71344

STRESS
MPA.
493
431
417

458
449

413
491

COND
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Table C21

NARMCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN  WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. pPSI. MPA.
1 0.245 0.075 2470 136421 926 0
2 0.000 0.000 0 0 0 3
3 0.244 0.073 2605 146249 1008 0
4 0.000 0.000 ()} 0 0 3
5 0.244 0.070 2160 126463 871 0
By r iy e gty g g T Ry g L S
6 0.245 0.069 2580 152617 1052 0
7 0.000 0.000 0 0 0 3
8 0.000 0.000 0 0 0 3
9 0.245 0.065 2505 157299 1084 I3
10 0.245 0.065 2025 127158 876 4
B g e e g g S L S R N S )
11 0.248 0.067 2670 160688 1107 0
12 0.244 0.071 2360 136227 939 0
13 0.245 0.073 2510 140341 967 0
14 0.247 0.073 2615 145028 999 0
15 0.243 0.073 2575 145160 1000 0
AT T R e e e e el e
16 0.244 0.071 2620 151235 1042 0
1 0.253 0.072 2650 145476 1003 0
18 0.253 0.071 2300 128040 882 0
19 0.247 0.069 2340 137299 946 0
20 0.247 0.059 2110 144788 998 0
A R I e T R R R R R R T ey
21 0.250 0.066 2470 149696 1032 0
22 0.250 0.068 2815 165588 1141 0
23 0.250 0.072 2705 150277 1036 0
24 0.252 0.070 2375 134637 928 0
25 0.247 0.070 2310 133603 921 0
T R R e P R R R R R R R R R A R A A Y Ry
26 0.247 0.072 2320 130454 899 0
27 0.247 0.071 26440 139134 959 0
28 0.247 0.072 2560 143949 992 ()
29 0.249 0.072 2620 146140 1007 0
30 0.249 0.072 2635 146976 1013 0
AR RN R R R R R R R R R R R R R YRR
31 0.250 0.070 2605 148857 1026 0
32 0.250 0.066 2080 126060 869 0
33 0.251 0.071 1970 110543 762 0
34 0.250 0.073 2950 161643 1114 0
35 0.247 0.072 2740 154071 1062 0
FedhR iR ek R e e e e R R el ik i e deder ik Ao Tk iede ek defedeeierkek
36 0.247 0.073 2650 146969 1013 0
37 0.247 0.073 2575 142809 984 0
38 0.251 0.072 2910 161022 1110 0
39 0.252 0.075 2540 134391 926 0
40 0.250 0.071 2245 154647 1066 0

Feeveieiedrieirkdekeiolokr i ieieiekeiriokieirbekeinkoieieknkoiekeikeiciokeieioiokdekeioivickkeleickokekirieioieioiceok
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NARMCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND

NO. IN. IN. LB. PSI. MPA.

3] 0.249 0.072 2755 153670 1059 0

42 0.250 0.067 2705 161492 1113 0

43 0.250 0.071 2270 127887 881 0

44 0.250 0.072 2405 133611 921 0

45 0.251 0.072 2320 128375 885 0
deleieielteielcielnicioiioividicicrioiieiolisioldiviciclricoiicicieliciciaivicioloicicicloiciloioicieiicinicicooiok

46 0.251 0.072 2410 133355 919 0

47 0.250 0.072 2305 128055 882 0

48 0.250 0.071 2480 139718 963 0

49 0.250 0.071 2345 132112 910 0

50 0.250 0.071 2560 144225 994 0
B LR S L i a3 3 3t s sy e ey

51 0.251 0.070 2545 144849 998 0

52 0.252 0.070 2650 150226 1035 0

33 0.251 0.069 2715 156764 1080 0

54 0.252 0.067 2070 122601 845 0

55 0.252 0.068 2045 119339 822 4
iR ek ootk

56 0.252 0.069 2645 152116 1048 4

57 0.251 0.069 2510 144927 999 0

58 0.250 0.070 2485 142000 979 o

59 0.251 0.070 2865 163062 1124 0

60 0.251 0.070 2575 146556 1010 0
Seleleieiaenirielneelrrerveinsrnrinerirniicieeinoiiriniicinicicceiocdeeicicedciekedelcice

61 0.252 0.070 2755 156179 1076 0

62 0.250 0.069 2545 147536 1017 0

63 0.250 0.068 2580 151764 1046 0

64 0.250 0.060 1965 131000 903 0

65 0.250 0.072 2825 156944 1082 0
BT i L e L h b b L b s L ha

66 0.252 0.072 3160 174162 1200 0

67 0.251 0.072 2945 162959 1123 0

68 0.251 0.072 2670 147742 1018 0

69 0.251 0.073 2950 160999 1110 0

7 0.252 0.073 2815 15302 1055 4
St fefetetede et Rtk ettt fe e CWCUE SRUSR WS WSO W VI WS W R beoh : etk -

n 0.251 0.073 2705 | 147628 1017 4

72 0.251 0.074 2710 145902 1005 0

13 0.251 0.074 2855 153709 1059 4

74 0.252 0.073 2410 131006 903 4

75 0.251 0.074 2710 145902 1005 0
Yook ekttt ookttt

16 0.251 0.074 3010 162054 1117 0

77 0.251 0.074 2845 153171 1056 0

78 0.251 0.074 2855 153709 1059 0

19 0.251 0.074 2765 148864 1026 0

80 Q.251 0.074 2810, 151286 1043 0

WL TP B
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NARMCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION

SPECIMEN WIDTH THICK LOAD STRESS STRESS COND
NO. IN. IN. LB. PSI. MPA.
81 0.251 0.072 2725 150785 1039 0
82 0.251 0.071 2905 163009 1123 0
83 0.252 0.070 2615 148242 1022 0
84 0.252 0.069 2850 163906 1130 0
85 0.252 0.065 2885 176129 1214 0
detekclekeirieiehdedeiciodeidolriniedricioleiioinielniciniiniariciniiciniolicioleiniricinicickicinicirioieikdoicinlolekicloiviek
86 0.251 0.071 2960 166096 1145 0
87 0.251 0.071 2840 159362 1098 0
88 0.251 0.070 2270 129197 890 0
89 0.251 0.071 2675 150103 1034 0
90 0.251 0.070 2600 147979 1020 0
91 0.251 0.069 2640 152433 1051 0
92 0.251 0.070 2745 156232 1077 0
93 0.251 0.070 2725 155093 1069 0
94 0.251 0.070 2545 144849 998 0
95 0.251 0.066 2865 172944 1192 0
96 0.251 0.066 2840 171435 1182 0
97 0.251 0.068 3040 178111 1228 0
98 0.251 ¢.070 2940 167330 1153 0
99 0.251 0.071 2565 143931 992 0
100 0.251 0.070 2840 161639 1114 0
AR RN R R RN RN R RN R R R R R R R R R R R R AR R RN Y
101 0.251 0.070 2715 154524 1065 0
102 0.251 0.069 2770 159939 1102 0
103 0.251 0.070 2775 157939 1088 0
104 0.251 0.070 2760 157085 1083 0
105 0.250 0.070 2805 160285 1105 0
AR RN RN R PR AR R AR RN R R RO R R e
106 0.251 0.063 2610 165054 1138 0
107 0.252 0.070 2640 149659 1031 0
108 0.251 0.065 2170 133006 917 0
109 0.252 0.065 2345 143162 987 0
110 0.252 0.067 2670 158137 1090 0
Wl S dedrrde s AR e et ekl innin-detek
111 0.251 0.068 2610 152917 1054 0
112 0.252 0.068 2670 155812 1074 0
113 0.251 0.068 2715 159069 1096 0
114 0.251 0.070 2970 169038 1165 0
115 0.251 0.069 3000 173220 1194 0
RhdrirdeRde ot A Al e R A A il e dirkekieirbednbniekdedniedreAdednkdeiekeiodeikeiekeok
116 0.252 0.069 2845 163618 1128 0
117 0.251 0.067 2870 170660 1176 0
118 0.251 0.066 2580 155740 1073 4
119 0.252 0.064 2505 155319 1070 0
120 0.251 0.063 2640 166951 1151 0

Fedrdrdrdeh A kiAot A srirideieireidedrinirke ikttt deirieineiririniniedrieiriededoieiedeieieieiekodolok
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SPECIMEN
NO.

121
122
123
124
125

Fededrdriiciricieiivivickicieiricioicicirinivickrioiciciciciciviciekicicicicicicicicieicirickricikoicioioieiricieicioiciciciok ekl

126
127
128
129
130

NARMCO TASK 4 12PLY UNIDIRECTIONAL COMPRESSION

WIDTH
IN.

0.251
0.251
0.251
0.251
0.251

0.251
0.251
0.252
0.251
0.251

THICK
IN.

0.066
0.067
0.068
0.068
0.069

0.068
0.066
0.063
0.059

0.042

LOAD
LB.

2955
2915
2975
2845
2820

2900
2565
2505
2100
1395

c21-4

STRESS
PSI.

178377
173336
174302
166686
162826

169908
154835
157785
141805

132327

STRESS
MPA.

1229
1195
1201
1149
1122

1171
1067
1087

977

912

COND
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TABLE C22
HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR
FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
1 7795 . 2510 .1405 555 11803 0
2 7795 + 2500 .1420 645 13627 0
3 7800 2535 +1350 450 9862 0
4 .7800 <2490 .1450 620 12879 0
5 .7815 <2500  .1430 610 12797 0
RAARRARRARRRAARRRRARARARAARRARRARARRRANARRARARRAARAARRARANARAARRRRARARA
6 .7820 . 2450 .1485 580 11956 0
7 +7810 . 2490 .1430 660 13902 0
8 7805 . 2480 <1445 565 11825 0
9 .7810 <2470 <1445 605 12713 0
10 7805 « 2450 1420 600 12935 0
AARRAARRRAARRARRRRAAARARRRRAARAAARARRRARRAANARARARANRRARRRARRARRNRA AN
11 .7805 . 2510 <1435 635 13222 0
12 7800 « 2495 .1425 640 13501 0
13 .7810 « 2495 .1430 625 13138 0
14 .7810 2480 .1405 570 12269 0
15 +7800 <2490 «1465 595 12233 0
ARAARRRRRARARARARRRRANAANRRARARRRARARAARAINAAARARRARRARRAAAARRARARARAR
16 .7810 .2520 +1485 630 12626 0
17 .7810 . 2510 +1500 685 13645 0
18 .7800 «2470 +1445 600 12608 0
19 .7810 <2520 .1445 615 12667 0
20 .7825 . 2510 +1495 670 13391 0
RAARARRARAARAAARARRAARARRRARRARRRRARARNANRRR RN ARARARRAAR RN AR NN
21 7830 « 2490 +1525 520 10271 0
22 .7815 + 2500 <1470 570 11633 0
23 .7825 .2520 «1490 690 13782 0
24 +7805 . 2500 +1363 405 8901 0
25 .7815 .2520 .1460 675 13760 0
ARARRARRARARRARRARNRARRRARAARARRAARRRARR ARSI RRANANARAAARRARARAR AR AR AR
26 .7805 . 2500 .1460 615 12637 0
27 .7810 « 2490 «1490 595 12028 0
28 .7815 .« 2515 <1475 555 11221 0
29 +7805 « 2500 .1480 600 12162 0
30 7805 2480 .1370 395 8719 0
RAARARARRRARRAARRRRRRAAARARRARRARAARRARAARARARARARARAAARRNAR AN R AR AR AR
3 .7800 . 2500 +1425 640 13474 0
32 7800 . 2490 +1465 6CO 12336 0
3 7800 «2520 +1425 §00 12531 0
34 7805 <2470 «143% 575 12167 0
k} ] .7818 . 2460 .1475 590 12195 0
ARARARRARRAARAANRRARARRARARARARRAARRARRAREARARANRRARRRRARRAANANAR AR AR
36 7803 « 2480 +1480 590 12056 0
37 <7818 . 2520 .1480 600 12056 0
38 .7810 « 2533 .1440 640 13149 0
39 .7810 « 2513 .1410 660 13959 0
40 +7810 . 2500 .1438 590 12334 0

RRVARNBARARANARRRARRRRRARRRRRRARANAARARAAARNNARAARAARRARRRAARRAARRARAR

€22-1
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK 164D STRENGTH
NO. IN. n. IN. L 8. PSI COND
41 .7815 . 2450 .1460 575 12056 0
42 .7810 <2490 .1410 595 12710 0
43 .7810 «2525 .1440 690 14233 0
44 .7819 . 2500 .1435 580 12125 0
45 7800 . 2510 1480 590 11912 v
RARRARRARARAAAARAARAARNAARARRRARARRAARARRARRAARAAAARARNRARANRRRARANAR
46 7800 + 2500 <1425 635 13368 0
47 <7765 .2520 .1520 655 12825 0
48 «7790 . 2510 .1430 540 11284 0
49 7770 <2520 <1475 700 14124 0
50 .7820 + 2500 .1430 635 12322 0
KARAANARRARRRAARARAARARAARRARAANRAAARARAAANRRANRRNRRDARANRANAARNAARAR
51 .7800 +2520 +1445 460 9474 0
52 .7810 + 2490 .1430 600 12638 0
53 .7805 .2520 «1420 605 12680 0
54 .7810 . 2480 .1435 660 1 09 0
55 .7820 . 2515 <1475 583 1i827 0
ARRARRRARRARARARAARARARRNRAFARANRARARAARAARARRAAAAANAAAANARAANRRA AR AR
56 .7810 . 2515 +1415 640 13488 0
57 .7800 <2525 <1435 645 13351 0
58 7795 . 2510 .1425 630 13210 0
59 .7805 +2530 +1445 585 12001 0
60 .7815 . 2485 +1445 675 14098 0
ARRARARRA S AANARNARARARAAARRRRRRRARRRRARARARRARRAARARRRANARNRRNN AR R AN
61 .7810 <2470 .1415 675 14485 0
62 .7815 . 2480 .1410 633 13620 0
63 .7810 <2470 . 1445 390 12398 0
64 .7810 + 2500 .1418 570 12095 0
65 .7810 . 2510 .1450 700 14425 0
ARRRAAARRBARRARRRNRAARRARNRARAAARARRANRAARRAARRRNAARAARAARARARANRA AN
66 .7815 2530 .1440 670 13793 0
67 .7810 . 2510 <1475 605 12256 0
68 +7800 + 2505 <1440 650 13515 J
69 .7810 + 28475 +145° 605 12600 0
70 .7820 + 2518 <1440 620 12840 0
ARARAARRAARRARDARRAARRARANNAAR AR ARARARRAARARAARNAARRARNRANAANRR RN AN
n .7810 . 2510 .1425 675 14134 0
72 .7810 . 2470 «1475 660 13587 0
73 +7820 .2520 <1433 610 12651 0
T4 +7819% +2520 +1453 660 13300 0
75 .7820 2530 1500 575 11364 0
RRBAARAAARARARRARRRARAARRARARNR AR RAARANARAAANARAARANRAPNRRAA AR AR A NN
76 +7805 <215 +1363 390 8873 0
124 <7765 « 257 .1440 650 13434 0
78 «7820 + 2510 .1425 695 14573 0
79 +6905 + 2495 .1140 405 10679 0
80 .6870 . 2515 .1200 430 10686 )

ARARARARARARNARARARRRARANARSRNRARRRRAANRARAERRANDRARRRNANDASNARANARNANS
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YIERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR

SPECTIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
8l 6895 .« 2515 +1200 520 12922 0
82 +R890 .2505 .1205 365 9069 0
83 .6880 . 2460 .1170 350 9120 0
84 +6875 . 2510 .1190 415 10421 0
85 <6900 .« 2500 «1200 485 12125 c
RiARRRRIRARRAARRRAR NSNSk A AR dede gk e fe e dededede e dek de e de s de ko de e de e e o e e e
86 +6875 « 2455 .1180 390 10097 0
87 6890 « 2505 .1190 410 10316 0
88 +6835 . 2500 .1185 370 9367 0
89 +6890 « 2460 .1200 405 10290 0
90 .6870 « 2445 +1165 390 10269 0
dedededde e dode it dededo it A de A dedede dodedek dedededededededede ok dedk e de e de e de e de e gk de e ook e de ook ek e ek
91 +6925 . 2510 .1195 390 9752 0
92 +6890 +2510 <1140 425 11140 0
93 +6850 + 2505 +1195 499 12277 0
94 6895 « 2470 .1240 425 10407 0
95 +6885 . 2460 .1200 400 10163 0
dededede ke dededede e dede e de Tk e dede e e de e e de e de e ek e et e A e e ek e ek ek e e ek Ak e e e e
%6 +6920 . 2500 «1240 420 10161 0
97 +6870 « 2495 .1220 465 11457 0
98 +6875 « 2490 .1190 455 11517 0
99 +6910 . 2515 .1170 420 10705 0
100 .6870 2505 .1195 450 11275 0
T T T Ty T L e T T e e P T L
101 .6910 « 2490 .1205 440 10998 0
102 .6875 « 2490 <1134 375 9996 0
103 .6820 .+ 2500 .1180 425 10805 0
104 .6890 + 2500 «1215 440 108647 0
105 .6880 + 2500 +1205 425 10581 0
RARRIIARARARRRARIRRR K RK KK de Rk e de R dede ke dede Aok dede e ek AR Ak ik e R e dedede
106 .6870 « 2490 +1165 455 11764 0
107 .6925 . 2515 +1195 415 10356 0
108 +6940 .+ 2505 +1170 350 8956 0
109 <6875 + 2505 +1210 465 11506 0
110 .6940 «2525 »1180 420 10572 0
RAARRRAARRARARRRARARARRRRRRRARARARRARIRR IR AR A RRRIRRARRARARAR RN A AR KR
111 .6880 +2510 .1200 450 11205 0
112 +6910 +2520 .1190 485 12130 v
113 .6885 + 2505 .1225 450 10998 0
114 .6875 + 2505 .1185 425 10738 0
115 .6875 + 2508 .1235 490 11879 0
ARRRARARRRRRRARRARRRARRRRRRARRRRARRAARRRARRARERARRARRRRARARRARAR AR AR
116 .6880 « 2490 .1190 40s 10251 0
117 .6885 . 2500 +1140 44s 11711 0
118 +6915 . 2500 1125 455 12133 0
119 +6875 + 2505 »1205 435 10808 0
120 .6890 + 2510 +1195 450 11252 0

RRARRARRRRRAARARRRRRRRNRARARARRANRRARRRRRRRRARRRRARRARRRARARRAA LR AR
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FATLURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
121 6875 . 2510 +1180 375 9496 0
122 .6890 « 2515 «1195 400 9982 0
123 .6905 .2510 .1240 450 10844 0
124 .6900 « 2505 .1210 435 10767 0
125 .6875 | .2485 .1190 400 10145 0
T T T Y T
126 .6885 . 2505 .1200 505 12600 0
127 .6920 .« 2485 .1195 435 10986 0
128 .6870 +2520 .1140 380 9921 0
129 .6900 « 2500 .1200 465 11625 0
130 .6895 « 2505 .1140 375 9849 0
L L T P Ty T e e )
131 .6875 2590 .1230 430 10488 0
132 .6880 « 2495 .1195 460 11571 0
133 .6895 . 2510 .1205 400 9519 0
134 .6885 .2510 +1195 470 11752 Y
135 .6890 . 2500 .1135 395 10441 0
RRRRARRRRRFARRRRRRRRARRRARRRAARRARRRARRRRRAARRRNRRRARRRARARARARRRA AR
136 .6890 . 2505 .1210 435 10764 0
137 «6905 . 2515 «1175 400 10152 0
138 6900 . 2485 .1190 485 12301 0
139 .6880 . 2510 «1205 470 11655 0
140 .6890 « 2465 <1170 385 10012 0
RAVRARARRRRRARARARRARERNARARAARRRAANRRARRARRRARRARA RN RN AR RARRARRR AR
141 .6835 « 2455 .1180 385 9968 0
142 .6880 «2505 .1195 500 12527 0
143 .6885 . 2510 .1190 425 10672 0
144 .6895 + 2505 .1205 445 11057 0
145 .6900 «2505 .1210 465 11506 0
RRRAKARRRARAARRRRRRRRRRARRRRRARRARRAARRRARARARRRARARRRRRRRRRARANR AR AR
146 .6900 + 2500 .1205 410 10207 0
147 «6745 . 2500 .1210 400 9917 0
148 .6875 .+ 2695 .1180 440 11209 0
149 .6930 0 2495 .1180 435 11081 0
150 .6910 + 2505 .1170 385 9852 0
RARRRRRANARARARANRARRRRRRRRAARRRRARRRRARARRRARARARARANRRARANR AR AN N AR
151 6873 «2525 .1180 405 10195 0
152 +6895 « 2505 «1205 460 11429 0
153 6960 . 2695 <1175 425 10873 0
154 -6860 « 2505 «1220 480 11780 0
153 +6875 . 2510 .1210 440 10866 0
RRARRRRRRRARARARRRARRRRRARRRRRNARRARNANRRARRRRRRARAAARRARRRRARA R AR AN,
156 6890 .2520 +1240 470 11281 0
157 «6895 + 2500 .1185 410 10380 0
158 .6890 . 2508 .1210 465 11506 0
159 6900 . 2510 +1200 475 11828 0
160 +6940 <2520 «1220 425 10368 0

ARRNANRAARRARRARRRRAARARRRARRARRANAARRRRRRRAANRRRAARARAARRAARAARRARRRARAAR
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FATLURE SHEAR
SPEC IMEN LENGTH WIDTH  THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
161 .6915 .2505  .1195 515 12903 0
162 .6905 .2490  .1180 410 10466 0
163 6910 22690  .1205 445 11123 0
164 .6890 .2505  .1200 465 11602 0
165 6845 .2500  .1180 435 11059 0
RRARRRNRRRAKARRRRRRRRRRRRRRARARARRRRARRRAARRRRRRRRARRRRARRRARRARARARERA
166 .6875 .2495  .1180 350 8916 0
167 .5900 .2665  .1200 420 10649 0
168 .6905 .2535  .1190 425 10566 0
169 .6845 .2500  .1225 405 9918 0
170 .6875 .2690  .1210 465 11575 0
RRRRANARRRARRRRARRRRARRRRRRAARRRARRARRAARARARRRRRRARRRRRARRRARRAAARNRAAARAR
17 .6875 .2510 .1230 490 11904 0
172 .6950 .2500  .1170 420 10769 0
173 .6895 L2475 .1190 460 11714 0
174 .6900 .2510  .1195 420 10592 0
175 .6970 .2695  .1i85 435 11035 0
dede e e fe e vk e 7 e e A e e 2 v o ok e e ok e e ke dhe e e e e ke e e e ok v Ak v s e e e e e v e g e v ok ok e e o oy ok o e o e e o e e e e ok
176 .6990 .2500  .1130 370 9823 0
177 .6890 .2505  .1210 465 11506 0
178 .6910 .2500  .1220 405 9959 0
179 .6870 2495  .1170 410 10534 0
180 6915 .2480  .1190 385 9784 0
RANRRARARARRRARRRARARRRRARARARXERRRARARRARARRARAARARARRARRRARRRARR AR Rk RAA
181 .6895 2530  .1205 395 9717 0
182 .6895 .2510  .1140 365 9567 0
183 .6880 .2500  .1210 400 9917 0
184 .6905 .2500  .1195 455 11423 0
185 .6900 .2500  .1195 455 11423 0
e de e e e de v s e oo e e e de e e e A gt o o o e o e e ol o o o o o e o e o A e o e e e e v e e o e e e e e e e e e e e e e ke e e v vk e e ok
186 .6880 .2500  .1210 480 11901 0
187 .6895 .2515  .1195 475 11854 0
188 .6885 .2505  .1195 435 10899 0
189 .6880 2500  .1220 450 11066 0
190 .6875 .2510  .1185 405 10212 0
RRARRRARARARRRNARRAARRRRARRRDARANRRRARRRNAARARRRARARAANRAAARRRRR AR R R A RN
191 .6910 .2470  .1185 390 9993 0
192 .6910 .2500  .1240 435 10524 0
193 .6910 .2505  .1185 425 10738 0
194 .6900 .2690  .1210 435 10828 0
195 .6905 .2515  .1190 390 9773 0
RERARARARARARARRARRRARRRAAARRRARARRRRARARRRARRRARRARARRARAANARARARARRRRA A AR RN
196 6925 .2510 .1190 425 10672 0
197 .6900 <2495  .1185 415 10549 0
198 .6905 <2490 .1200 405 10166 0
199 .6880 .2495  .1180 475 12100 0
200 .6900 2520  .1200 425 13021 0

RAAARRARNRRARRARRNNANARRRRRRRRRARRRRARARANNRARAARRRERAARRRARARARRA AN Rhh
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FATLURE SHEAR
SPECIMEN LENGTH WIDTH TH.CK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
201 .6890 .2505  .1205 455 11305 0
202 .6900 2515 1145 445 11590 0-
203 .6905 .2500  .1135 420 11101 0
204 .6890 2510  .1140 410 10746 0
205 .6875 L2515 1195 425 10606 0
RARRRRANARRRARNREAARRRRARRRRARARRRARARAARAARARRRRRARRARNAAANRRKRARARRARARAR AR A
206 .6935 2505  .1175 465 11849 0
207 .6875 2510 .1225 455 11098 0
208 .6870 .2500  .1195 420 10544 0
209 .6880 .2500  .1200 470 11750 0
210 .6890 2515 .1135 430 10383 0
RERRARRRRRARRAARARRAANARRRRRARARARRARRRRAKARRARANARRRRARARARKRAARARRRARRR AR
211 .6895 2685  .1190 410 10399 0
212 .6895 2510 .1140 415 10878 0
213 .6875 L2690  .1200 395 9915 0
214 .6875 2515 .1195 395 9857 0
215 .6765 2690 1160 410 10646 0
RRRRARBRRRBRNARRRRARRRRANRRRRAARRRRARRARRRARRRRRARRARAARARRRARARRAARARA AR
216 6770 .2505  .1155 410 10628 0
217 6775 .2480  .1200 455 11467 0
218 .6780 .2505 1185 420 10612 0
219 L6745 L2695 L1165 465 11998 0
220 6735 .2505 L1175 485 12358 0
RARBRRRRRAARARRRRARARRARARRARARRRNRARRRARRARRARAARRRRRARRRARRRARRARARRARRA NN
221 .6780 .2565  .1165 365 9161 0
222 .6770 2690  .1160 410 10646 0
223 6725 2685 .1165 465 12047 0
226 .6735 L2670 L1175 420 10854 0
228 .6730 L2690 ,1185 398 10040 0
RERRRRRARARARRRRRRARAARARRRARRRRARRRARRARRRRAAARARRARARRAAARRARRR AR ANR
226 6720 2510  .1160 410 10561 0
227 6720 2485  .1160 405 10537 0
228 6740 .2500  .1205 460 11452 0
229 6710 2510  .1180 405 10256 0
230 .6740 2485 L1170 495 12769 0
RARRARARARARANRARRRARAARRARARARARNARRARRAARARANAAARRARRAARAAARNRNNRAR R AR
21 6760 (2675 .1200 415 10480 0
232 .6740 .2505 1165 430 11051 0
233 6735 .2540  .1180 395 9884 0
234 6740 (2695 L1155 425 11061 0
235 6785 2500 1145 420 11004 0
RRNARRAARARARRARRRRRARRRRANRARRAARRRRARRARARARARARARRANRARARARRARARRRRRRAAA
236 6710 2510 1155 400 10348 0
237 6740 2500 L1175 415 10596 0
238 6720 2655 .1160 435 11456 0
239 .6720 L2510 L1175 435 11062 0
260 6795 2500 1175 440 11234 0

ARAARRERRARARARANRRAXARRARARRRRRAARARRARRRRARBARRRRARRRARARNRARARR NN A&
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HERCULES 25-PLY UNIDIRECIIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
281 .6725 . 2500 .1195 490 12301 0
262 .6725 .2680  .1165 420 10903 )
243 6775 . 2505 .1160 435 11228 0
244 .6720 <2665 1182 470 12119 0
245 6745 . 2460 .1205 385 9741 0
RARRRRRRRARAKARARRRRRARRRARANRRRARREAARARARAAARRRANARRRRRRRRARARR kRN dd
246 6790 . 2500 .1195 425 10669 0
247 .6785 .2500 .1180 465 11822 0
248 .6715 . 2495 1155 375 10280 0
249 .6810 <2515 1175 445 11294 )
250 .6760 . 2480 1195 415 10502 0
RERRRERRAXARARARRARARAARARARAARARANRRAANRRARRARRARARRARRARAARRR RN RN A Nk
251 .6740 . 2545 1160 410 10416 0
252 6735 <2450 .1185 415 10721 0
253 6740 . 2515 .1160 455 11697 0
254 6740 .2510 .1160 465 11978 0
255 .6795 L2675 1160 425 11102 0
RRRRRNRRARARRRARARARAARRRRARRARARRRRARRRARAAARARRRRA AR A ARARRR R R AR AR
256 .6760 . 2455 1170 435 11358 0
257 6740 . 2485 1165 345 9715 0
258 6715 . 2495 .1170 425 10919 0
259 6740 . 2455 .1165 405 10620 0
260 6770 . 2480 .1175 385 9909 0
ek ek B e o T e e o e e e e e e e e e e e e v o e e o e S e ol e e o e e e o o o o e T o v e e e o R e e e o o e e e e e e e e e e e ok
261 .6740 L2475 1173 440 11348 0
262 6735 . 2480 .1160 425 11080 0
263 .6740 . 2495 1195 400 10062 0
264 .6730 . 2500 1170 440 11282 0
265 .6735 . 2505 1198 425 10648 0
RRRRRARRRRRRARRRRRERANRAERAARRRRARRRRRRRRRRRARARRRRRRRARRAREARRARANARRRRR
266 .6765 . 2495 .1180 430 109564 0
267 .6720 . 2495 .1105 325 8841 0
268 .6730 . 2485 .1190 495 12554 0
269 .6720 . 2480 1175 420 10810 0
270 .6810 . 2495 .1160 460 11920 0
RERRRBRAARARRANR ARRARRRARRRAARRARRRRRARRRARRRRAAARNRARARRARRRRRRRARRRRARR
271 «6735 . 2500 1198 440 11046 0
272 .6735 . 2490 .1190 400 10125 0
273 .6720 . 2495 1175 440 11257 0
274 6755 . 2480 1145 335 10169 0
278 6775 . 2505 1170 395 10108 0
RARRRARARRARARARARARRARRARARRRRRAUARARARARARRARRARRRARRARRANR R AR AR RAh
276 6735 .251% .1208 47% 11755 0
277 6725 . 2485 1195 470 11870 0
278 .6760 . 2505 1170 42% 10876 0
279 «6730 . 2490 f1as 375 9865 0
280 6725 . 2465 1155 365 9615 0

RARRARARRANRPARRARRNARRARRARRARRANARRARRRKRARRARRARARRRRAARRRRARARRARRNN
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HERUCLES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURK SHEAR
SPECTMEN LENGTH WIDTH  THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
281 6715 2470 .1165 440 11468 0
282 .6730 .2470  .1200 425 10754 0
283 6725 <270 L1150 380 10033 0
284 6725 .2515 L1115 355 9537 0
285 6740 2690  .1205 470 11748 0
RARRRRRRRRRRRRARRRRARARARRARREARAARRARARRANRRARARARARAAARRAARAARARAARARA
286 .6800 2505 1175 400 10192 0
287 6735 <2440 .1200 410 10502 0
288 6790 L2475 L1170 400 10360 0
289 6770 .2500  .1115 355 9552 0
200 6730 .2500  .1175 410 10468 0
RRRRBRARARERARARRRARARARRARRRRRRRAARARARRARARRRAARMRRRARARAARRAANRRRAR
291 6740 .2510  .1205 470 11655 0
292 .6740 L2685  .1165 375 9715 0
293 .6735 <2485  .1160 430 11188 0
294 6735 .2505  .1160 415 10711 0
295 6740 .2520  .1180 440 11098 0
RARRANAARRRNRRARRRARRARRRAARRRARRARARAAARARAARRARAARRRAAARNRARAARARRARAAARA AR
296 .6730 .2%85 L1175 415 10660 0
297 6725 .2520 .1150 400 10352 0
298 .6735 <2495  .1180 435 11081 0
299 6775 L2465 L1150 395 10451 0
300 .6735 2510 .1195 445 11127 0
RAARARARAARRARARRRAARRRRRNARRRRRRARANRARARAARAARANARAAARAAAANNANRARRR A AN
301 6715 2500  .1155 415 10779 0
302 6740 .2680  .1155 435 11390 0
303 .6735 L2470 L1170 400 10381 0
304 .6755 <2690 L1155 415 10823 0
305 .6765 .2500  .1205 435 10830 0
ARNRARRRARARRANARRRARRARRRARNRARAARNARARAANARRAARRAARARAARARARA AR R AR AN
306 .6780 <2485  .1155 440 11498 0
307 6745 L2495 .1205 450 11226 0
308 6715 <2490 L1175 490 12561 0
309 6795 2500 L1170 425 10897 0
310 6735 <2495  .1195 510 12829 0
RARARRARRRARANRRRARAAARARRAARARAAARRRRRAAARARARAARANRNARARRRR AR AR R R AR R
N .6730 .2690  .1185 465 11819 0
312 .6780 <2095 L1155 410 10671 0
13 6815 2515 L1160 395 10155 0
34 6715 <2495  .1180 410 10445 0
ns 6730 2485 L1175 410 10531 0
RARRANRARRRANRRRARARRAARRRARRAANRAARARRARARRRAARRARARNRAARRARARNAARR AR AR RR
36 6730 .2060 L1170 465 12117 0
N7 6740 <2485 .1210 410 10227 0
318 6740 2480  .1150 450 11834 0
319 .6785 <2490  .1170 , 38 9911 0
320 6730 2510  .1160 485 12493 0

AARARRARENRRARRARARNNARAAAARRANRRRARRRRARRRARARARARARAARARARNRARAAA NS
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HERCULES 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
ju «6740 2485 .1170 415 10705 0
322 +6775 . 2505 »1180 480 12179 0
33 «6745 + 2545 +1165 430 10877 0
324 6780 <2490 .1170 430 11070 0
325 +6730 . 2500 +1195 410 10293 0
RRAARRANARRRRAARARRARARRAAARRARKIARRRRRRARARRRARRRRARRARRARRRA AR DR RN
326 «6725 . 2500 1175 455 11617 0
327 .6740 . 2495 +1100 345 9428 0
328 +6730 « 2450 +1105 430 11912 0
329 +6735 . 26485 .1190 450 11413 0
330 .6735 . 2480 +1165 455 11811 0
RRARRARRBRARRARRARRTRRRARARRRRIARARARRRRRARRRARARRARARARRRRRARN RN K
Kk} 6740 « 2505 1175 475 12103 0
332 +6740 « 2480 »1155 440 11521 0
KEX) «6740 « 2490 .1185 420 10676 0
334 «6735 + 2465 .1190 445 11378 0
335 +6760 » 2500 «1170 475 12179 0
RRARRARARKARRARARRARRARARARRRRAARARRRAARARARNARRRRRARRARRARRRRARAR AN
336 6725 + 2485 .1190 420 10652 0
337 +6795 » 2500 »1205 445 11079 0
338 6725 .« 2465 1180 420 10830 0
339 +6760 .« 2480 .1170 420 10856 0
340 +6725 + 2495 -1170 435 11176 0
ARRARRRRRRRARRARARAARAARRRARRARRRRARRRARRRARRNRARRRRRARRRANRARN SR AR AR
341 +6795 « 2485 1160 365 9497 0
342 +6755 .+ 2695 +1205 455 11351 0
343 +6720 <2480 1170 435 11244 0
344 «6730 .+ 2490 +1135 350 9288 0
345 +6805 » 2515 1185 440 11073 0
RARRRARRRAARRRRANAARARRARRRARRRAARRAARRRAARARRARRRARAAARRARRRARAR RN
346 6725 + 2480 1180 450 11533 0
347 «6745 .+ 2490 .1170 450 11385 0
348 .6640 + 2500 .1140 390 10263 4
349 .6890 + 2445 «1235 425 10556 4
350 «6770 » 2505 +1100 290 7893 4
RRARRARRRRARRRRARRRRRARARAARARARKARARRRNRARRRRNRRARRRRARRARRARANRRA R
51 «6720 <2490 +1150 390 10215 4
352 6775 « 2495 <1175 390 9977 4
353 +6735 « 2495 1175 400 10233 4
354 +6775 . 2500 1140 380 10000 ‘
355 «6745 » 2500 1180 38s 9788 “
RARARARARARRRARRAARRRNRRRRARARARRARARRARARARRARRRARRARARARRARRNRARR RS
356 6770 . 2465 +1150 350 9260 4
3s? +6745 <2525 1175 390 9859 4
358 +6740 <2510 «1170 380 9705 4
359 6725 « 2510 .1070 330 9215 4

Cc22-9
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TABLE C23

UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPEC IMEN LENGTH WIDTH  THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
1 .7480 . 2495 .1385 685 14867 0
2 $7425 « 2500 .1395 645 13871 0
3 7440 2495 1420 675 14289 0
4 7465 « 2500 .1430 695 14580 0
5 <7435 .« 2495 .1435 725 15187 0
RRRRARRARRARRARRARRAARRNRRRARARRARRRRRARRARRANRRAANARARXNRERAANAANRRARRAR
6 <7445 . 2500 .1430 695 14580 0
7 .7465 . 2500 .1340 660 14776 0
8 7450 . 2505 .1360 710 15631 0
9 .7440 . 2490 <1445 700 14591 0
10 <7465 . 2500 <1455 695 14330 0
RRRBRRARRARRARRAREARRRRRRARRARARARARARRARNRRARARARRARRAANRAA AR AN AR RAR
11 .7410 . 2505 .1450 725 14970 0
i2 7460 . 2505 .1460 715 14662 0
13 .7405 . 2505 .1480 690 13959 0
14 .7360 . 2500 .1430 675 14161 0
15 .7415 . 2510 .1430 545 12433 0
RRRARNAARRRRARRARANRARARRARRRRERRARRAARRRAARRRRAARAANRARAARRARAR R R AR ANk A
16 .7480 . 2500 .1450 650 13448 0
17 J7465 . 2495 1430 655 13769 0
18 .7435 . 2495 .1395 595 12821 0
19 .7460 . 2500 <1405 500 10676 0
20 .7445 <2495 .1465 705 14466 0
RANBRARRRAARARAARRRNRERRRAARARRARRRARNRRRRRBARRRARARAARARARRRARA AR AR R AR R
21 7470 . 2500 .1405 645 13772 0
22 7430 . 2495 .1340 625 14021 0
23 7455 . 2510 <1465 695 14195 0
24 .7430 . 2500 .1465 695 14232 0
25 .7450 « 2495 <1465 675 13850 0
RARRARBARRRRANARRRARAARRRARRAARRAIARRRRANARRRRRARFAAARARRARRAARNAANAARRARARAR
26 .7460 2495 .1440 650 13569 0
27 .7435 . 2495 .1415 645 13702 0
28 7435 . 2485 .1395 645 13955 0
29 7455 + 2500 .1380 550 11957 0
30 7430 . 2510 .1450 710 14631 0
RAARARRAARRARRANARRAARRANRRRARRRARARRRRRAARRRARAARNAARRAANRRARARRARNRRRAAR
3 . 7400 <2495 1450 685 14201 0
32 7455 . 2505 «1430 675 14133 0
33 7415 . 2505 <1440 680 14138 0
34 7440 . 2500 .1470 700 14286 0
3s 7450 <2485 <1445 680 14203 0
RARRRARRRAAAARAAARARRRARRAARARARARRARRARARRARAANNRARARARRAAAARARANRRAARR
36 .7365 . 2490 .1430 670 14112 0
37 7455 . 2500 .1420 670 14155 0
kY] 7420 . 2495 <1410 665 14177 0
39 .7430 L2475 .1340 565 12777 0
40 .7480 <2480 .1320 685 15694 0

ARRARRARRARARRAARARRARAAARRARAARRRNRNARRRARRARARRAAAARRANAARRAAANARAANAAR
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE  SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
41 7375 - 2500 .1420 660 13944 0
42 + 7440 «2520 «1430 650 13528 0
43 +7450 + 2500 .1450 645 13345 n
44 .7440 « 2690 «1425 670 14162 0
45 +7430 « 2490 .1460 710 14648 0
RRARARARARRAARARRRRRRRRARARRARRRARRRARARRAARRRRANNRARAARRARRRARRARA AR
46 7450 « 2495 +1360 670 . 14809 0
47 + 7445 + 2495 .1435 680 14245 0
48 .7450 « 2490 .1340 640 14386 0
49 +7455 « 2500 .1445 655 13599 0
S0 . 7440 . 2505 <1440 730 15178 0
ARAARRRRRARRRARRRARRRARRRARRRARRRIARARRRARRRRNARRARRARAARARRARRRR AR
51 7460 . 2500 .1480 705 14291 0
52 « 7450 . 2480 .1330 645 14666 0
53 «7460 . 2510 1470 665 13517 0
54 .7430 . 2510 .1430 605 12642 0
55 <7475 . 2490 1420 680 14424 0
RRRRARRANRRARRRRRARRRARACRRARARRRARARRRRRRARRRARARRRRRRRRIRRRRRA RN AR
56 +7460 « 2490 <1425 700 14796 0
57 + 7445 .+ 2500 .1440 690 14375 0
58 +7435 2490 .1410 675 14419 0
59 «7400 . 2500 .1465 725 14846 0
60 «7415 . 2480 <1420 660 14056 0
RARRARRRRRRRARRRRRRARRRARRRRRRRARRRARRARARARRARAAAARARRARRRARARARRARA
61 «7430 <2470 .1440 710 14971 0
62 +7390 + 2505 .1460 690 14150 0
63 <7445 . 2490 «1450 675 14022 0
64 « 7455 . 2495 .1460 670 13795 0
65 «7405 . 2500 .1470 655 13367 0
RRARRRRRARRRRARARRRAARRRARRRRRRARRANRRRNRRARRRRAARRRRRARRRRARNRRRRR RN
66 . 7425 + 2490 «1420 690 14636 0
67 «7450 . 2485 +1445 665 13890 0
68 « 7440 + 2500 «1445 655 13599 0
69 «7435 + 2505 .1430 690 14447 0
70 <7445 2505 .1430 685 14342 0
RARRRARARRAARNRARRARRARRRRARAARAARARRRRARARRRRRRNARRRARAARARRRRRANA AR
n <7448 - 2505 .1480 710 14363 0
72 <7340 .+ 2500 .1480 680 13784 0
73 <7430 + 2505 <1440 690 14346 0
74 « 7445 + 2510 +1435 695 14472 0
75 « 7445 « 2490 +1380 660 14405 0
ARARRRRRARARRARRARAANARRRRRARRARRARARANARARAARARRRRAATRAARRARNRRARARN
76 +7480 + 2550 +1390 670 14177 0
77 <7455 + 2508 «1445 700 14504 0
78 7428 + 2500 21420 . 675 14261 0
79 7430 + 2450 +1360 690 15531 0
80 +7405 <2495 .1450 680 14097 0

RARARRERRRAARRRANRANAARARRRAARERRAAARRARARRARNNRAARARAAARRARRARRAR AR
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
81 .7460 « 2495 «1400 620 13312 0
82 .7435 + 2500 +1340 525 11754 0
83 .7410 . 2485 +1440 685 14357 0
84 .7425 +2510 +1445 72 14889 0
85 «7435 « 2495 .1460 650 13383 0
RRARRARRRRARRARARRARARRARNRARRAARRRRRRARRARRARRRRARARARRARRARRARNRR AR
86 .7440 . 2490 +1430 615 12928 0
87 .7435 2500 .1430 670 14056 0
88 +7460 + 2500 «1450 690 14276 0
89 «7440 <2470 .1350 665 14957 0
90 «7440 +2310 «1420 665 15205 0
RARRRRRARRRARARRRRRRRARARARARRARARARRRARA SRR RRARRRR AR RN RN R AR
91 + 7445 . 2510 .1440 660 13695 0
92 <7445 2500 +1435 705 14739 0
93 «7455 . 2500 +1440 720 15000 0
94 «7450 « 2490 +1460 735 15163 0
95 <7455 +2520 «1440 600 12401 0
RARRNARRRRRRRAARARRRARRRARARARRRANAARRRRRARRRRAARRRARARANR TR AR R AR
96 «7440 + 2500 .1440 665 13854 0
97 <7445 . 2510 .1430 675 14104 0
98 .7380 . 2500 .1430 735 15420 0
99 <7440 +2530 <1430 650 13475 0
100 . 7440 . 2480 .1450 670 13974 0
RRRRRRRRRRRRARARRRAARRARRRARRARARRAARRRAARRRARARAARRARAARRRAAR RN RARRAR
101 .7880 + 2525 .1360 610 13323 0
102 .7875 « 2545 +1355 685 14245 0
103 .7875 + 2535 +1420 615 12814 0
104 .7880 + 2505 .1360 635 13979 0
105 .7870 « 2490 +1345 645 14444 0
ARRRRARRRAARRARRRRRRRRRARARARRRAARRRANRARRARARRARRARRRAARANAANARARR AR
106 .7880 + 2535 <1455 625 12709 0
107 .7880 «2525 .1350 615 13531 0
108 .7885 +2520 .1445 630 12976 0
109 .7870 .« 2500 .1400 605 12964 0
110 7880 +2520 +1355 650 14277 0
RRARAARRRRARRRARARARRARRRARRARRARRAARRRRARRARARNARARRANRNARARRR O RN AR AR
111 .7880 . 2520 «1325 575 12916 0
112 +7860 «2525 .1345 670 14796 0
113 .7885 + 2545 +1355 665 14463 0
114 +7865 « 2515 «1345 610 13525 0
115 .7880 « 2540 +1335 670 14819 0
RRARAARRARAARARARARRRAAARRRARAARARARRRARARAARARARRAANRRNRRARARARARARND
116 .788$ « 2540 .1330 583 12988 0
117 +7830 « 2545 1380 670 14308 0
118 +7875 + 2535 .1355 600 13101 0
119 +7890 « 2325 .1310 610 13831 0
120 +7895 + 2559 .1273 595 13699 0

ARARARARRARRRRARARRARARRNARRRRRRRRARARRRARRRARRARNARRDEAAARRRARER AN RS
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR

SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
121 .7850 « 2490 .1440 645 13491 0
122 .7890 « 2550 +1355 620 13458 0
123 7885 .2530 .1350 660 14493 0
124 .7830 + 2555 +1435 685 14012 0
125 +7880 «2525 .1315 620 14004 0
ARAARRRRRARRNRRRARRRRRRARIRRRAARRRARARARARRRNRARRIARERRRRRRR SRR AR AR
126 7875 . 2490 «1305 620 14426 0
127 .7855 . 2435 .1330 635 14706 0
128 .7885 « 2490 .1400 615 13231 0
129 .7885 «2525 .1355 625 13701 0
130 .7880 +2515 .1340 635 14132 0
ARRARNRRRRRRRARRRARRRAAARRANARRRARAARRARAAARRARRAARRRAARARNRARRRRANAR
131 «7895 +2515 +1315 640 14514 0
132 .7865 +2520 .1360 615 13459 0
133 7860 + 2565 +1405 680 14152 0
134 +7865 « 2490 «1355 620 13782 0
135 .7840 .2520 «1350 635 13999 0
RARKANRRRARAARRRARSRAARERARARRRRRAAARRLRAARARNRARRRRARENRR RN N RN AR
1.6 7865 +2500 1320 575 13068 0
137 .7880 +2530 .1245 565 13453 0
138 .7875 « 2550 .1365 620 13359 0
139 .7880 +2535 «1345 585 12868 0
140 7865 . 2500 .1320 620 14091 0
RARRARRARRARRRAARANARARARRRARARARRARARARARRAARRRARARRAERRARARRRA A& AR
141 .7890 . 2500 .1335 595 13371 0
142 .7865 « 2545 .1355 630 13702 0
143 .7870 « 2545 .1350 660 14407 0
144 7865 «2525 .1340 640 14186 0
145 7890 +2525 .1320 600 13501 0
RARARRRARARRKERARRANRRRLRRRARARRARRARAAARRRRARRRAARRARRARARRRRRRA AR AN,
146 . 7845 « 2515 «1430 633 13242 0
147 7880 + 2535 «1335 640 14183 0
148 7835 + 2555 +1355 625 13540 0
149 .7850 . 2550 +1365 650 14006 0
150 .7880 . 2550 «1365 685 14760 0
RARRARRRARRANAARRARRRNRRRRR ARRRRARARARARAARRRARRRARAARARARRANANRARAN
151 .7870 . 2475 «1425 650 13822 0
152 .7885 + 2550 +1440 675 13787 0
153 .7850 «2525 .1375 665 14365 0
154 +7865 + 2500 .1350 670 14889 0
155 .7875 . 2530 +1450 6835 14004 0
RAARARARARRAARRARRRARARRARRARARRNRRRRRRRRRANRRAARRARRRARRARRARAR RN RN
156 7880 . 2530 +1345 680 14987 0
157 .7880 + 2540 +1330 600 13321 0
158 .7860 «2525 +1340 660 14630 0
139 .7875 + 2560 +1305 610 13694 0
160 7890 « 2490 1335 650 14665 0

RARARARRRARRARRAAARAANRAARAURRNRRARNRRAREARRRRAAARANARARARRANRNRRRAARARR
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
161 .7880 « 2540 «1450 620 12626 0
162 +7840 «2530 .1350 580 12736 0
163 +7860 . 2510 .1340 640 14271 0
164 .7845 «2520 +1350 645 14220 0
165 7875 « 2505 .1300 645 14855 0
RAAARAAANRRRAANRARRAARAANNRAARAARRAANARARAAAAARARRRRAANAARANA RN RR RN AR
166 .7830 +2525 +1265 625 14675 0
167 +7870 « 2525 +1280 610 14155 0
168 7885 . 2500 «1345 660 14721 0
169 .7880 + 2540 +1365 €75 14602 0
170 .7870 +2530 .1370 635 13740 0
RARRARRARRRAARRARRAANARRAARARARARARAAAARARRARRARARRAARARARRNARAN AR R RS
171 +7875 « 2525 .1355 605 13262 0
172 .7880 « 2535 «1355 645 14083 0
173 .7890 « 2530 .1310 620 14030 0
174 .7890 « 2535 +1345 640 14078 0
175 .7880 . 2495 +1405 590 12623 0
RARRARRARRRARRARARNRRRAARARNRARRARRAAARRARARARAARARRARAARA AR RN RR AR N
176 7890 . 2520 .1340 630 13993 0
177 +7850 + 2530 .1310 640 14483 0
178 7855 «2520 .1340 645 14326 0
179 +7910 « 2515 +1300 600 13764 0
180 7890 + 2540 .1350 645 14108 0
RRARRRAAARRARRRRARARRNARAARAARRAARRAAARRARRARAARAAARNRARRNRAARAA AR A AR
181 +7885 . 2505 +1365 615 13490 0
182 .7875 « 2535 .1395 590 12513 0
183 +7890 « 2540 .1360 620 13461 0
184 .7840 «2520 +1350 635 13999 0
185 .7870 + 2535 +1340 653 14462 0
ARAARRARANARRRARNRARARARRAARANRNRAARARRRAARRRRANARRARAARARARAARA RN RN
186 .7880 . 2540 +1340 655 14433 0
187 .7880 « 2540 +1345 645 14160 0
188 .7890 « 2530 +1240 625 14942 0
189 .7880 + 2525 +1440 680 14026 9
190 .7880 2530 +1360 620 13514 0
RARARAARARARARARARARRARRRARRARRRRRRARARARARAARRARRARRARRAARRARA AR RN
191 +7860 « 2540 +1340 633 13993 0
192 .7880 « 2500 +1360 640 14118 0
193 .71875 .2530 .1430 630 13060 0
194 + 7865 + 2485 +1360 625 13870 0
193 +7870 <2520 «1355 630 14277 0
ARARAARAAARARAAARANARRARARRAARRRAAARARASARAANRARRRARRARR AR ARNAAARR AN
196 +7875 . 2513 +1323 659 14629 0
197 +7900 «2525 .1333 575 12793 0
198 +7880 . 2480 .1360 603 13453 0
199 «7890 + 2515 .1435 680 14131 0
200 .7845 + 2535 .1410 630 13219 0

AARAAARRAARRARRANRAARAARRARARADARAANRARAARAANRRARARARANARRAAARAARARR AR
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UNION CARBIDE 25~PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
201 +787S « 2540 .1340 655 14433 0
202 +7840 +2530 +1365 615 13356 0
203 .7885 + 2545 +1350 645 14080 0
204 .7875 «2525 +1355 620 13591 0
205 7880 +2525 +1345 630 13913 0
AARRRRAARARAARRRARRARRRAAARARARRARARANARANRARNRRARANAARRRARARAANAAR AR
206 +7890 + 2510 «1290 575 13319 0
207 +7875 « 2530 .1260 645 15175 0
208 +7845 .2530 .1365 630 13682 0
209 +7860 «2525 «1340 570 12635 0
210 «7895 . 2510 .1310 630 14370 0
RARARRRARANRARARRAARRARP RARARRRARARARARARARARARARARARRRRAAANARARRRARR
211 +7880 «2520 «1425 645 13471 0
212 +7895 + 2545 .1250 595 14028 0
213 «7920 + 2565 +1535 690 13144 0
214 .7870 +2560 +1515 685 13246 0
215 +7850 +2530 +1545 730 14007 0
RARAARARRRRRAARARAARNARARARARARARARRRAAANARRRAAARCANRRRAARRRREARA AR AR
216 .7850 + 2505 <1540 700 13609 0
a7 .7880 +2520 .1540 635 12272 0
218 .7875 « 2495 .1525 650 12813 0
219 «7925 + 2510 .1535 655 12750 0
220 .7880 . 2510 .1535 690 13432 0
RARARRAARRARRARARRRAARRRARARAARAARAAARRAARNRARRNAARAAARARAARRRRARRARARR
221 .7855 «2520 .1530 715 13908 0
222 +7845 « 2490 +1535 675 13248 0
223 .7870 «2525 <1525 680 13245 0
224 .7880 . 2530 +1525 690 13413 0
225 +7905 «2530 +1560 730 13872 0
RRARARARARERNRARRARRARRAARARRARARANRARAARRNANARNARARAAARANAARNARN AR AR
226 .7850 + 2545 .1530 680 13098 0
227 7770 + 2560 .1530 740 14170 0
228 « 7845 . 2510 «1520 680 13368 0
229 +7860 + 2490 .1540 605 13789 0
230 +7860 + 2545 +155% 710 13456 0
ARAARRRAARARRARRAARARRAARRRARAAARRRRARRAAAARRARAARRARRAARRRRARRARR AR A
231 +7860 . 2510 +1543 710 13731 0
232 +7870 « 2515 «1520 675 13243 0
233 +7850 + 2500 +153% 700 13681 0
234 .7830 « 2525 «1330 645 12522 0
235 +7875 + 2509 .1528 600 11780 0
ARARRARAARARRARRARRAARRAAARANAAARRAARARARARARRARARARACRRARARARRANA RS
26 .7785 + 2560 +1545 700 13274 0
237 +7860 + 2560 +1535 760 14319 0
238 +7843 +2520 +1540 630 12175 0
239 +7853 «2520 +1550 805 15457 v
2400 +7860 +2520 «1523 690 13466 0

ARRRARRARARRRARANARRARRAREAAARRARARRAARARAARARAARAR AR A AR AASA AR ARdd
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTE
NO. IN. IN. IN. LBS. PSI COND
241 .78€0 « 2550 <1545 719 12516 0
242 7732 « 2560 .1330 6.0 11872 0
243 .7880 .2545 . .1530 6cJ 13028 0
264 .7865 . 2508 1525 685 13449 0
245 +7860 . 2510 1530 680 13280 0
RANAARARARRRARARANAARRRRARARRAARARNARAARAARARARARARRAARRAARARARAANARAR
246 07725 . 2485 1530 675 1315 0
247 7860 . 2510 .1540 740 14358 )
248 7860 .« 2530 +1530 7i5 .13853 0
49 .7875 .+ 2510 .1530 760 13085 0
250 .7845% « 2495 «1525 705 13897 0
AARARARARRARNARARRNRRARRARARRANARRARAARARAARAAAARARRANRRARARRRRAARANAR
251 .7870 . 2515 1535 680 13211 0
252 .7860 . 2510 .1535 690 13432 0
253 <7878 <2545 .1540 630 12056 0
254 6860 <2525 1535 660 12771 0
255 .7850 «2520 1540 690 13335 0
ARARRARRADRARARARRRRAAIARRRRARANAARARANRAARARRRANARAANARARRARARRDN AR AR
256 .7865 . 2560 1550 675 12758 0
257 .7890 . 2540 «1530 710 13702 0
258 .7875 . 2495 .1535 715 14002 0
259 7880 . 2510 .1540 675 13485 0
260 .7870 . 2530 .1530 675 13078 ¢
ARRANRRARARARARARRARARRARARNAAARRRARAARRRRRRRERANANRANRRARRAARAAL A RAR
261 7790 . 2465 .1515 670 13456 0
262 «7845 . 2570 <1545 730 13789 0
263 .7870 . 2530 .1520 645 13078 0
264 .7760 . 2550 .1540 725 13846 Y
265 .7840 . 2515 1523 685 12395 0
ARRRARRANARARARRARRAARRANARRRARARAARRRARRERARAARARRRAN < 1A RARRAARA R AR
266 .7865 .2520 +1560 580 12973 0
267 .7840 . 2510 .1525 690 13520 0
268 .7870 « 2540 .1545 700 13378 0
269 .7860 « 2450 .1540 683 13616 0
270 + 7845 « 2528 +154C 660 12897 0
AARRRRAARANARARRANARANDARARNRARARARAARARARARRARARARAANARRAARRARAARRAN
r1)\ +7855 +2520 +1520 625 12238 0
272 7850 « 2515 «1540 670 12974 0
273 +7865 . 2550 +1505 675 1319 0
274 7870 . 2510 «1525 695 13618 0
278 7855 . 2500 .13540 660 12857 0
RAARAARANRARARRANSARARARARRRARNRRRRARRRARAARAARRARNAANAA T ARANAAR AR RN RS
276 7740 « 2353 +1560 700 13172 0
277 +7855 « 2563 <1543 675 12775 0
278 .7870 « 2490 .1530 640 12599 0
279 +7855 « 2540 .153% 735 14139 0
280 7878 + 2565 .1350 700 13205 0

AR RRRAARRRRRAARARARANRARRMANRARARAAAAARARRARRRARAAARNARRARRAARRRAANAAN
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UNION CARBIDE 25-PLY UNIDIRECTIONAL SHORT BEAM

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
281 +7865 + 2550 .1540 715 13655 0
282 .7860 . 2540 .1530 700 13509 0
283 .7820 + 2550 +1535 690 13221 0
284 7750 +2520 .1520 690 13510 0
285 +7875 +2520 «1525 670 13070 0
ki kR R AR RARA I RN Kk Ao dededefodedok iR Aol dokdededodedede R deod gt dedededt i e ded de e de e e de ok e e
286 .7860 +2525 +1535 725 14029 0
287 +7860 +2520 +1550 690 13249 0
288 +7800 - 2490 +1530 700 13781 0
289 +7850 . 2510 «1535 720 14016 0
290 7855 .2520 .1540 680 13142 0
Sededdrdededdeddedededdededededededededededodededededededede de et ded ket dok dek o dek e de e e et e e o e e e e e o e
291 7840 . 2520 +1525 655 12783 0
292 +7865 « 2555 .1505 680 13263 0
293 7850 + 2535 «1540 745 14313 0
294 .7805 .+ 2500 .1525 700 13770 0
295 7860 . 2560 +1550 710 13420 0
e e e )
296 +7840 . 2500 .1530 695 13627 0
297 .7860 . 2550 .1545 700 13326 0
298 .7790 . 2520 .1525 700 13661 0
299 +7750 + 2565 «1550 680 12828 0
300 +7865 « 2555 <1540 710 13533 0
dedede i de SRR AR de e e deke e e e e e ek e e e ek e ek e de ek e e e e e e e o e e o ek
301 7855 +2520 +1540 680 13142 0
302 +7870 . 2510 +1555 680 13067 0
303 .+ 850 .+ 2555 .1520 685 13229 0
304 7845 . 2500 +1540 690 13442 0
305 .7860 . 2515 .1540 640 12393 0
dede et e e e At e e ke o e o e o e ok ek e e e e ek e e e e ke e e de e e e
306 .786C « 2565 .1550 750 14148 0
307 7840 + 2520 «1525 710 13856 0
308 +7860 . 2530 +1535 690 13325 0
309 .7870 . 2550 .1510 680 13245 0
310 7770 . 2520 «1525 700 13661 0
T T L T P e A L P T T o o e
311 +7865 . 2530 +1500 700 13843 0
2 +7890 + 2495 .1470 670 13701 4
313 7800 + 2555 «1535 675 12908 4
Cc23-8
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TABLE C24
NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH

NO. IN. IN. IN. LBS. PSI COND

1 .8445 . 2575 <1657 625 10986 4

2 8445 . 2530 .1580 580 10882 4

3 .8445 . 2585 1615 615 11048 0

4 .8455 .2575 1500 515 10000 0

5 8445 2570 .1610 585 10604 4
o e e e v e e e v e e o e e ok e o o o e o e T o e e e o o A ke e e e e T o e e e e ok e e e o e e e e o e e e o ok e v e o v e o e ok e ok

6 .845 . 2575 .1633 620 11058 0

7 .845 .2595 1650 635 11123 0

8 .8435 .2585 1657 580 10156 0

9 .845 . 255 <1660 610 10808 0

10 .8437 . 258 1678 625 10828 4
RRARRARRANRERRARRARARN AR AR A RARRRARERARRANRRAR R AR A RRRARAERARR T RR R RRAR

11 8443 . 2555 1713 635 10881 4

12 .8433 .2583 .1700 635 10846 4

13 .845 . 2585 .1685 625 10762 o

14 .8445 .2583 .1690 600 10309 0

15 .B465 . 2585 .1663 575 10032 0
e e vk e v o e e e e e e e e e e e ot Ak e v e A e A ok o o v e e e o e o e e vl v ol vl ke e e ot o e vie e oo ot e e e e oy ot ok e e o ol ok ok o e o ke ok

16 .8462 259 1675 610 10546 0

17 .B465 .258 1673 615 10686 0

18 .8466 . 259 .1730 555 9290 4

19 .8460 . 2587 .1730 625 10474 0

20 .8468 . 259 .1680 630 10859 0
ARBAXRARRANRRRREARRREAREARRRARARARRR R AR RR R RR AR ARRRRRRR AR R TR

21 .B464 . 259 .1695 575 9823 4

22 8461 . 2555 1740 625 10544 4

23 8456 . 258 .1690 635 10923 4

24 .B458 2567 1720 625 10617 4

25 .8458 2555 1675 615 10778 0
I'T2 3223223232233 22T 222 R8s s SR 2 2282222383233 Y333 TR T LT

26 8461 .258 .1650 610 10747 4

27 8457 2563 1635 575 10291 0

28 .8456 . 2570 .1680 575 9988 0

29 8461 . 2585 1730 640 10733 4

30 .8468 . 2590 1725 605 10156 0
ARNNARRRARARRRRRRARXAARRARRANRARRR AR AR ARARR R R AR AR R RRARR ARk R kW

31 8454 2585 1720 630 10627 0

32 8460 . 2593 1728 630 10545 A

33 .8457 . 2583 1718 630 10648 0

34 8465 . 2585 .1705 $80 9870 0

3s 8460 . 2595 1710 555 9380 4
RRRRARRRARARAARRRRNRARRARARRRRRARARARARRRRRARRR AR R R R Rk RRRR RN RRR AN

36 .8455 <2575 .1700 ¢ 600 10280 4

37 8477 2578 .1700 620 10623 4

38 8467 <2573 .1695 600 10318 0

39 .8470 . 2565 1655 600 10601 4

40 .8480 . 2565 .1650 590 10455 4

ARARARANRRRAAANRRARARRAARRRARARRRRRARRRARARARRRRARARRRRRNRARRR R AR R R kRN
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NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
41 +8455 + 2565 .1715 640 10912 0
42 +8457 . 2583 +1660 590 10320 4
43 8473 « 2575 .1652 630 11107 0
44 .8477 «2535 +1665 600 10662 0
45 .8475 « 2575 .1685 630 10890 0
T Ty T e e Y T T T
46 .8470 « 257 .1705 615 10526 0
47 .8468 . 2565 +1665 635 11152 0
48 +8445 + 258 «1710 625 10625 0
49 .8470 . 258 .1733 635 10652 0
50 .8435 + 258 21725 630 10617 0
RRRARRRAAARARRRIR KRR RARRARRARRARRRARAARRARARARRA AN AR RAR AR AR R RN
51 .8460 +258 1720 650 10986 0
52 +8465 + 2535 1730 605 10346 4
53 .8460 . 257 .1690 630 10879 0
54 8460 + 2565 .1658 600 10581 4
55 «8455 + 254 +1625 610 11084 0
RARARA AR RRNIRRARATRAKRRRARARRARRARRARAIRRARRRARARRRARNRRRRRARR AR AR RAR
56 8410 . 2550 .1710 590 101¢8 0
57 .8410 . 2430 «1750 560 9877 4
58 .8395 . 2505 «1755 560 9554 4
59 .8400 « 2515 «1595 540 10096 0
60 +8410 .2528 .1670 505 8982 0
Jeedesde ok Ak e e et e e ek e e e e e e e ek e de e e e e de e de e R e ek e e
61 8405 « 2545 +1665 555 9823 0
62 .8340 « 2460 +1665 550 10071 0
63 .8395 « 2540 <1745 550 9307 0
64 8375 « 2540 .1520 520 10102 0
65 +8355 + 2510 «1520 570 11205 4
T T L L L e e L T e e L)
66 8425 + 2530 <1750 580 9825 4
67 +8395 « 2570 .1750 550 9172 0
68 +8335 « 2515 «1635 58C 10579 4
69 +8405 . 2510 .1710 540 9436 0
70 .8405 + 2515 +1650 460 8314 4
RRARRARRRARRRRAAARAARKARARARRRRRARRRRARARRA AR RR AR AN E KR d i ik
1 .8410 . 2480 «1720 560 9846 0
72 +8405 . 2580 .1700 585 10003 0
73 8415 « 2495 +1745 510 8785 4
74 «8345 « 2465 1710 575 10231 0
75 .8365 . 2500 +1590 470 8868 4
RARARARRRARRARRRRARARAARRRARRARRARRRRRARAARRRRRRAA AR RARRRRARRA AR RRK
76 8415 «2520 1725 575 9921 4
77 .8390 <2625 1735 555 9893 4
78 .8385 « 2495 «1740 590 10193 0
79 .8385 + 2500 .1750 560 9600 0
80 .8400 « 2490 +1645 570 10437 0

RARNARRARRRRARRRRRRAREARRRRRRRRARARNRARRARARREARNRARCARRARARRARRRA N AR R RN
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NARMCO TASK 3 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
81 8420 .2520 .1740 535 9151 4
82 .8415 <2475 .1755 530 9151 4
83 +8410 .2525 <1745 575 9788 4
84 .8370 . 2500 .1670 545 9790 4
85 .8380 . 2470 1720 585 10327 0
B Ly Ty L T Ry T e e
86 .8410 <2430 <1740 525 9312 4
87 .8400 «2525 .1700 570 9959 0
88 .8405 . 2530 1720 555 9565 0
89 .8405 « 2435 «1745 550 9708 4
90 .8380 « 2465 .1710 580 10320 4
A dedede oAt etk e etk e e ek e ok e e sk ke e e o o ok e s ek e
91 8405 .2510 1655 485 8757 4
92 .8390 2530 .1710 550 9535 0
93 +8400 . 2515 .1690 580 10234 0
9% .8410 . 2535 .1705 565 9804 0
95 +8405 . 2515 1660 520 9342 4
Fededede et e et e ook ko ks e Ak e A o o ek ok sk ek ok ko o e ke o ok
96 +8380: . 2530 .1650 525 $432 0
97 8375 .2520 <1660 560 10040 0
98 .8415 .2520 +1750 535 9099 4
99 8405 .2520 .1590 420 7862 4
100 +8400 . 2515 .1580 470 8871 4
dee e de e e ok e e e e e e ko e e o o o o ko e ke e e R o sk e ok ke o
101 .8400 .2520 .1700 595 10417 4
102 .8415 . 2505 «1695 560 9892 0
103 .8375 . 2540 .1590 450 8357 4
104 .8370 .« 2515 .1675 530 10326 0
105 .8415 <2475 .1650 550 10101 0
L T L L e R T T P
106 .8395 . 2540 .1740 545 9249 0
107 .8395 «2525 .1730 555 9529 0
108 .8410 « 2515 .1730 570 9825 4
109 .8405 . 2505 1715 560 9776 4
110 8415 . 2540 .1750 590 9955 4
R T L Y T T T T T Y R T Ty Y ey
111 .8400 +2520 +1645 570 10313 0
112 .8420 . 2520 .1695 545 9569 4
113 .8165 . 2515 1725 560 9681 4
114 .8395 . 2530 .1525 460 8942 0
115 .8430 . 2540 .1690 555 9697 0
RARRRRARARAA AR AR RARRARRARARRRRRRARARARRRAARRRRRRRARARRRARNR AR AR R
116 .8410 . 2540 .1270 390 9068 4
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TABLE C25
NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR
FAILURE SHEAR
SPECTMEN LENGTH WIDTH  THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
1 .8345 .2545  .1550 858 11122 0
2 .8280 2510  .1670 580 10378 0
3 8245 2515  .1650 555 10031 0
4 .8350 2510  .1660 560 10726 0
5 .8285 .2545  .1685 600 10494 0
e de et ookt e e Sk 7% ok o e o ok e e o e e o e e e o ok e o kol ke vk e e ke o o o e ol e e e ol ok ok e e ok e e e ok o ek e ok e e e e e ke e e e
6 .8350 .2535  .1700 515 8963 0
7 .8340 2495  .1535 535 10477 0
8 .8335 .2530  .1580 545 10225 0
9 .8345 2510  .1575 480 9106 0
10 .8350 2520  .1675 525 9328 0
e e e v e e ¢ P e e vk e e e ok e e e o s s e e e e ke e e e e e e e s e e e o e e e ke e e vk o ok ol vk e ol e e e e ok ok e e e e e e e e ke ke ok
11 .8340 .2525  .1560 500 9520 0
12 .8350 .2520  .1600 530 9859 0
13 .8345 .2535  .1520 530 10316 0
14 .8345 L2485 1640 570 10490 0
15 .8340 .2520  .1695 570 10008 0
Je e ot v e e e 2k e d e e e A vle e S e e s ok A ok e e o e e vk e e e e e e e v e e d e ok e ke e ole Sk vle e e ok e e e ok e e e e e e e ¥ e e
16 .8305 .2535  .1710 550 9516 0
17 .8340 2515 .1635 540 9849 0
18 .8245 .2520  .1675 590 10483 0
19 .8340 .2500  .1675 580 10388 0
20 .8335 .2510  .1700 565 9931 0
e v e 2k e e e s ok e vk o ok gk e A d e T sk v A v e e vk v o e e v e e ok e ol ke ol e o e ok e e ok e ok e v e e v e e e e e e e o e ke e ok e ok
21 .8340 .2515  .1580 480 9060 0
22 .8340 .2520  .1675 580 10306 0
23 .8340 .2500  .1700 505 8912 0
24 .8330 .2535  .1590 500 9304 0
25 .8340 .2500  .1555 520 10032 0
(T 2233 2222232332332 3233332332383 3332332383323 23222323 322222 2 2 12 2E]
26 .8345 .2520  .1610 530 9797 0
27 .8330 .2520  .1580 505 9513 0
28 .8345 .2520  .1700 530 9279 0
29 .8340 .2515  .1655 515 9280 0
30 .8345 .2520  .1675 540 9595 0
RARRPARNRRKRRRRRRRARRRRRRANRRRARRRRRRARARARERARRRENRRRRRRR AR RRARRNR RN N
3 .8310 .2525  .1610 585 10793 0
32 .8325 .2540  .1590 525 9750 0
33 .8235 .2525  .1670 580 10316 0
34 8245 .2500  .157% 510 9714 0
35 .8350 .2520  .1685 545 9626 0
RRRARRRARRAARAARAARAARRARRRRAARRAARRARN ARkl R Rl hRRkkkhkkhhhhhd
36 .8345 .2510  .1665 590 10588 0
37 .8330 .2520 1665 595 10636 0
8 .8350 .2505  .1670 580 10398 0
39 .8315 .2550  .1700 560 9680 0
60 .8320 .2525  .1700 500 8736 0

RARNARAARRARRRRARRRANRARRRRR SR ERARRRRARRRRRNRRRRARARIRRRRRRAR AR AR

——. -
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NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
41 +8345 « 2495 .1605 560 10488 0
42 .8345 + 2525 .1650 580 10441 0
43 +8295 . 2540 .1700 590 10248 0
44 .8350 . 2465 +1645 565 10450 0
45 .8300 .2520 .1690 600 10566 0
RARRRRRRRRAARRAKAARRRRRARRIRARRRRARARR AR R AR AR AR de R R dede dode e de deok o o e ko
46 .8330 « 2540 .1680 615 108C9 0
47 .8335 « 2535 .1675 540 9538 0
48 .8345 «2520 +1685 510 9008 0
49 .8330 «2525 +1525 530 10323 0
50 .8340 . 2505 <1645 595 10829 0
T Ty T Y YT T e T T T T T T ey Y
51 .8345 .2535 +1595 585 10851 0
52 .8270 « 2515 +1555 525 10068 0
53 .8270 <2525 .1640 540 9780 0
54 8350 . 2510 .1655 580 10472 0
55 .8345 . 2500 .1630 580 10675 0
T T T P P e YT T T Y T ey
56 .8335 . 2540 .1695 580 10104 0
57 .8335 . 2530 -1675 530 9380 0
58 -8345 « 2540 .1560 570 10789 0
59 .8350 . 2540 .1685 510 8937 0
60 .8350 . 2535 .1670 525 9301 0
AARRRARRARRAARRAKARARARR TR AT R A A Ak de Sk kst ok s e e s de sk e deok e e ek et de e ek
61 .8350 . 2500 <1655 540 9789 0
62 .8340 <2495 .1695 545 9665 0
63 .8340 « 2515 .1655 585 10541 0
64 .8340 + 2550 +1635 580 10434 0
65 .8335 « 2535 .1625 565 10287 0
T T T L e T YT TS
66 +8260 . 2510 . 1600 540 10085 0
67 .8340 . 2550 «1690 570 10212 0
68 .8335 . 2535 .1575 465 9262 0
69 +8255 « 2515 +1630 580 8735 0
70 «8345 2530 .1590 590 11000 0
RRRARRRARARARRRRARARRRAARRRARRRRRRRRARRRRRRARARRRARRAARARRAARARARRR AR
n +8345 + 2515 +1650 545 9850 0
72 8330 + 2525 .1680 620 10962 0
73 +8265 .+ 2530 +1585 530 9913 0
74 .8340 + 2560 .1670 600 10526 0
75 +8260 «2525 «1675 520 9221 0
RRRRRRRARRRRRRARRRRARNRRRRERRRRRAFRANRRRRRARRRRARARRANAARRRARRRRAR AR
76 .8335 « 2535 .1675 580 10245 0
77 8305 « 2500 +1640 600 10976 4
78 +8315% . 2480 .1610 550 10331 4
79 +8290 + 2475 +1605 505 9535 0
80 8315 . 2480 .1570 570 10980 0

RRRARRAARKARARRARARRRRRRANRRRARRRRRRRRRRRRANRRRANRRRA AR R RN Rkl dkdkd
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NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECTMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PST COND
81 8325 . 2445 +1585 540 10451 4
R2 .8315 . 2510 +1595 550 10304 0
83 .8295 . 2450 +1635 585 10953 4
84 .8290 .+ 2485 .1610 600 11248 0
85 .8255 « 2495 .1610 610 11389 0
RRARRARARRRRRRRARRRRARRARRRRRRRRRERRRARRRNRRRRRRRARRRRA KRR RS AR A&
86 .8310 « 2495 .1605 570 10676 0
87 .8315 + 2500 +1615 500 9288 4
88 .8315 + 2450 .1590 570 10974 4
89 .8315 « 2490 .1595 555 10481 0
90 8275 . 2500 +1640 585 10701 0
RRARRRARRRRARRRARRARARARRARRARARRRARARRRRRRRRARA AR RARRRARARR XA AR RNk
91 +8240 . 2505 .1620 550 10165 4
92 8325 . 2505 .1600 600 11228 4
93 .8305 <275 .1600 595 11269 4
94 .8275 « 2495 »1595 565 8764 0
95 .8270 . 2500 .1620 580 10741 0
L T Ty T
96 .8310 « 2505 .1600 540 10105 4
97 .8300 . 2470 .1610 600 11316 0
98 .8280 . 2640 .1630 580 10937 4
99 .8300 . 2500 .1615 570 10588 0
100 .8310 . 2510 .1615 545 10084 0
RRARRRKARRARRARRRRARRRARRRARARRRARRRRRRRARRRRARAARRRRANRRRRRARRR KRRk
101 .8230 . 2510 »1580 550 10401 4
102 .8300 « 2505 .1615 570 10567 4
103 8275 .+ 2505 +1565 583 11192 0
104 .8330 <2475 .1585 570 10898 0
105 +8295 . 2460 .1625 605 11351 0
RRAARARARRRARRRRRRRRRRRARRARRRRRRRAARRRARRARARAARRARARARARARRRR AR N AR
106 8275 + 2490 +1645 565 10345 4
107 .8310 + 2500 +1605 550 10280 0
108 .8325 <2495 1615 540 10051 4
109 .8310 . 2490 .1610 530 9915 0
110 +8305 < 2495 .1630 590 10881 4
RARRRRRRRRRRARRRRRRRRARRRRRARRARARARRRRARRRRRRNRARARRARRRRRRAR KRR RN R
111 .8310 « 2490 +1600 575 10825 0
112 .8280 « 2490 +1605 550 10322 0
113 8285 « 2495 «1620 585 10855 4
114 8315 «2480 +1590 550 10461 0
115 .8290 « 2495 «1550 550 10660 0
RANRRRRRRRRRRARRRRRRRRRRARRRARRARARARRRARARRARRRARAARAAARRRRRRRAAR A RN
116 .8305 + 2490 +1590 550 10419 0
117 .8310 « 2440 .1600 580 11142 0
118 8315 « 2505 .1590 b1A 10922 0
119 .8285 . 2485 .1600 58C 10941 0
120 8325 . 2510 .159% 57 10678 4

RRARRRRARARRARAARRARRARNARRARRARRRRAARRRARARARRRRARRIARARRRA AR RRRRAARN
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NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
121 .8290 . 2490 1610 585 10944 0
122 .8315 + 2515 .1625 550 10093 4
123 .8305 + 2500 .1620 600 11111 0
124 +8300 . 2490 .1615 550 10258 0
125 .8310 . 2480 .1595 555 10523 0
AARRAKRARRARARARN KRR ARRARARRRANRRRRRRAR AR AR SRR AR AR Rk ok
126 .8315 .« 2490 .1615 540 10071 0
127 .8250 « 2475 .1615 530 9945 4
128 .8270 + 2505 .1620 530 9795 4
129 .8295 2495 .1615 610 11354 0
130 .8335 . 2510 «1550 560 10796 0
RARARRRARRRRARRARAARRRARRANARRNRRARRARRAARRARRRRARRNRARAARARRARR AR AR
131 .8315 <2475 .1610 570 10728 0
132 8295 + 2500 .1620 580 10741 4
133 .814 . 248 .163 590 10946 0
134 .817 + 251 «160 545 10178 0
135 .817 <245 .159 580 11032 0
RARAKRARARRARARARRARARRAARRARRA AR RRRARRARARARARA AR RRRRRARARA AR R
136 815 . 249 .162 555 10319 0
137 .816 <260 .151 600 12417 0
138 .816 . 250 .161 565 10528 0
139 .817 «250 .159 580 10943 0
140 .816 . 241 .158 565 11128 0
T L L T Y e )
141 .814 . 249 .163 600 11087 0
142 815 . 235 .156 550 11252 0
143 .813 . 247 .164 590 10924 0
144 312 « 249 <156 510 9847 0
145 .818 « 245 .164 590 11013 0
RRARARRRRRRRARRRRARRRRRRARRARRRRARARRRARRRARRARARARNRR RN RRRR N bR AR
146 .815 . 248 164 580 10695 0
147 .813 .+ 250 155 590 11419 0
148 .815 + 250 161 585 10901 0
149 .816 . 249 .160 530 9977 0
150 814 .+ 250 +160 585 10969 0
RAARRRNARRANANRARRRERRRERRRARRAARRAAARAARRRRANRAAARRANARRLARRARAN AR R R
151 .816 + 245 .158 550 10656 0
152 816 < 249 .161 575 10757 0
153 .814 « 267 +156 565 10997 0
154 .817 + 250 162 600 11111 0
155 .816 « 243 .152 570 11574 0
RARAAARARRRRARRRANRRARRRRRRRRRAARRARARRRRARARRCANNRARARR DA AR ARARR A AN
156 .815 . 250 «155 575 11129 0
157 .815 .« 244 154 530 10579 0
158 .816 . 249 159 565 10703 0
159 .818 « 250 .157 570 10892 0
160 .814 + 253 .132 610 11897 0

AARRRRARARARRRARKRRARRAAARBARARRNARRARRNARARARARRAARRARRARRARANRANRAAR
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NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
161 .813 « 267 .163 570 10618 0
162 .816 « 245 .157 575 11211 0
163 .816 <249 .158 510 9722 0
164 .813 . 248 .156 570 11050 0
165 .819 . 251 .160 605 11299 0
B Ty T T e e T T Y T e
166 .816 «250 .164 600 10976 0
167 .819 « 245 .161 600 11408 0
168 .816 « 249 +164 550 10101 0
169 .816 « 247 .163 590 10991 0
170 .815 « 249 «161 585 10944 0
e de Rk e e e e e ok e e e e e A A e e A ke Ak A e e ek
171 .816 . 249 .162 580 10784 0
172 .815 « 249 157 590 11319 0
173 .815 « 245 160 580 11097 0
174 .818 « 247 .159 600 11458 0
175 .816 . 249 .162 565 10505 0
ettt e e e e e e ok e ke e ek ok ke e e A ok ok ek ke
176 .814 <248 .156 575 11147 0
177 .815 . 250 +154 600 11688 0
178 .815 . 248 <162 535 9987 0
179 .816 . 248 «153 599 11662 0
180 .816 . 246 .161 535 10131 0
L L L e e R T T Y
181 815 . 251 .163 560 10266 0
182 .814 <247 164 600 11109 0
183 .819 250 .160 535 10031 0
184 .814 <245 .161 570 10838 0
185 .816 « 247 .159 595 11363 0
RARRRARAARRRRARAAARRRRRRARARRRRRINR AR RARARARARARRAARAARRRARARAARR AR
186 814 « 248 .158 590 11293 0
187 .817 . 249 .158 575 10962 0
188 .814 . 250 .160 545 10219 0
189 .814 « 249 «159 565 10703 0
190 .815 . 251 .164 575 10476 0
RARRARRARARRARRRRRRRRRRRARARRRRARRRARARARRRAIRARRRARRRRRARRRA AR A RAR
191 .818% . 248 +163 590 10946 0
192 .813 . 250 +157 545 10414 0
193 .813 « 249 157 540 10360 0
194 815 . 251 .161 610 11321 0
195 814 . 250 .161 570 10621 0
RARRRARARRARARARRRAARARAA AR RARRARRRRRARRRRRARRANRRRRRARARRARA AR DR AR AR
196 .813 . 251 .156 580 11109 0
197 816 . 251 +156 510 9769 0 -
198 .816 . 249 162 530 10784 0
199 .816 . 251 .158 570 11158 0
200 .815 « 245 +162 600 11338 0

ARRARAARRRRRRARNBARRNARRARRRRARANRRRARARRAARNARANARRRANAREARNRARANRRAAN
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NARMCO TASK 4 25-PLY UNIDIRECTIONAL SHORT BEAM SHEAR

FAILURE SHEAR
SPECIMEN LENGTH WIDTH THICK LOAD STRENGTH
NO. IN. IN. IN. LBS. PSI COND
201 .813 . 249 .161 605 11319 0
202 814 . 248 .160 580 10963 0
203 .813 . 246 .161 585 11078 0
204 .815 « 247 .162 590 11059 0
205 -816 . 248 .161 595 11176 0
RARANRNRARANARARRARRRARKARRRRARARRARRRARARRRAARRANRRARRRRRRA R Ak AR RN
206 .818 . 251 .160 550 10271 0
207 .816 . 248 .157 555 10691 0
208 .815 «248 .163 570 10575 0
209 .815 « 248 .158 585 11197 0
210 .814 .248 .159 560 10651 0
RA At Rk A e e Ao Ao Ao e At A ek A e ek e e ot e ek e e ok o o
211 .815 «250 .160 595 11156 0
212 .815 e 245 .126 600 11338 0
213 .815 . 251 .162 600 11067 0
214 .815 + 248 .156 605 11728 0
215 .814 . 247 162 600 11246 0
B Ly P ey P Ty P TR Ty vy
216 .819 . 251 .161 600 11136 0
217 .814 . 248 .164 585 10788 0
218 .815 . 250 .158 565 10728 0
219 .815 <249 .164 600 11020 0
220 .814 .251 .159 570 10712 0
RARAARRARRARRRARRHRHRARAAARRRRRARRRRRAANARARRARARRAN AR RRR AR AN AR AR
221 .816 . 251 .162 540 9960 0
222 .815 <249 .158 580 11057 0
223 .815 « 249 .160 555 10448 0
224 .816 . 251 .162 595 10975 0
225 814 . 248 .169 565 10419 0
RRRAARRRARANRKRARRARRRRA AR RARRRRAARRRARRARERRRAREARANRNRARARNARARNNAR
226 815 « 247 .161 620 11693 0
227 .814 + 250 .164 600 10976 0
228 .816 « 247 .158 590 11339 0
229 .833 «252 <164 580 10358 4
230 .835 255 -169 510 8893 4
ARARARARNRARRARRNRARNRARRRARARRRARARRRAARRCRRRARRRAARRRRARAARR A AN AR AR
231 .827 « 249 .161 600 11225 4

C25-6
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TABLE C26

HERCULES SHORT BEAM SHEAR DEHYDRATION

SPECIMEN WIDIH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI MPA. COND

1 0.250 0.143 450 9459 65 0

2 0.248 0.141 625 13452 92 0

3 0.248 0.142 745 15922 109 0

4 0.251 0.146 595 12243 84 0

5 0.249 0.143 560 11860 81 0
RARRARARRRRRRARARARRAARRRIRAARARARAARK AR A RRRA AR AR RRRI RN AR TR AN R

6 0.250 0.143 612 12839 88 0

7 0.252 0.142 625 13171 90 0

8 0.251 0.144 695 14471 99 0

9 0.250 0.142 620 13124 90 0

10 0.251 0.143 622 13042 89 0
T R L e T Y P T

11 0.251 0.146 600 12346 85 0

12 0.250 0.142 580 12278 84 0

13 0.253 0.143 610 12670 87 0

14 0.250 0.151 695 13853 95 0

15 0.250 0.143 755 15839 109 0
RAANRRRRARARARARARARRRARRRRARARARRRRRRRRARRRARARARAARRARRRRRRARRAR RN

16 0.248 0.144 600 12644 87 0

17 0.252 0.143 635 13262 91 0

18 0:250 0.147 640 13061 90 0

19 0.249 0.142 670 14240 98 0

20 0.253 0.143 635 13209 9 0
RARARAARARRRARNARRRRRARRARARARARARAAARRRRNRRARRARARARARARAAAARRRARA A

21 0.253 0.150 580 11485 79 0

22 0.247 0.147 655 13529 93 0

23 0.250 0.148 564 11432 78 5

26 0.252 0.141 722 15294 105 0

25 0.252 0.151 735 14563 100 0

RARRRRARRARRARARRRRARARRARRRRRAAARRRARRAARRARRERRRRRAARRARAARNRARRANR
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TABLE C27
UNION CARBIDE SHORT BEAM SHEAR DEHYDRATION
SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI MPA. COND
1 0.250 0.143 715 15000 103 0
2 0.249 0.144 760 15896 109 0
3 0.250 0.146 750 15410 106 0
4 0.249 0.134 700 15766 108 0
5 0.250 0.145 720 14896 102 0
RRARRAAKNARRRRARRARNARRRRARARAARRRARAARANARNRARAAAAARAARRIANRER AR AR R
6 0.248 0.145 710 14838 102 0
7 0.250 0.145 790 16344 112 0
8 0.250 0.143 745 1571¢ 108 0
9 0.250 0.145 750 15570 107 5
10 0.251 0.145 730 15073 103 3
ARANRARRARRRRARARRRRARRRANRARRRARRAARRRAARRRARARRAAAAARARNRNRNNARRR AR
11 0.251 0.142 785 16551 114 0
12 0.250 0.137 775 16970 117 5
13 0.250 0.143 828 17370 119 0
14 0.249 0.148 792 16118 111 0
15 0.250 0.143 720 15104 104 0
RRRRRRRRARAARARARARRRARARRRARANNRRARRRARRARRRARANRAARRARRARARAR RN k]
16 0.250 0.142 840 17746 122 0
17 0.250 0.144 760 15920 109 0
18 0.250 0.147 795 16257 112 0
19 0.250 0.144 778 16264 112 0
20 0.251 0.145 740 15332 105 0
RARARRRARRARKARARAARRARARARRRRARRRARAAARAAARRRANAAAARRAEARRAANA RN AR
21 0.251 0.143 825 17238 118 0
22 0.248 0.142 830 17712 122 0
23 0.249 0.147 780 15982 110 0
24 0.9 0.146 755 15629 107 0
25 0.250 0.144 825 17187 118 0

RANNNNRANNRANARRRRERANRARNARRAAAARNRRAARANRDNARRRAARRARNNARARRRAN DR AN AR
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TABLE C28
NARMCO TASK III SHORT BEAM SHEAR DEHYDRATION

SPECIMEN WIDTH THICK LOAD STRESS STRESS
NO. IN. IN. LB. PSI MPA. COND
1 0.259 0.163 655 11637 80 0
2 0.256 0.154 680 12911 89 0
3 0.257 0.157 678 12626 87 0
4 0.259 0.163 680 12080 83 4
5 0.259 0.163 645 11516 79 4
ARARRAARARARARARARARRARARARARRRARARARARRANKRARARRARARAAR AR AN AR SR AR
6 0.258 0.168 735 12720 87 0
7 0.260 0.168 738 12696 87 0
8 0.259 0.168 550 9509 65 0
9 0.26C 0.1€8 662 11546 79 0
10 0.255 0.153 560 10800 74 5
RARRARRRAANAARARRRRRARIRARARRRRANRRARARRARANARRAAARRRARARRAR AR S RN AR A
11 0.259 0.156 575 13661 73 5
12 0.259 0.151 555 10663 73 5
13 0.258 0.171 700 11899 82 4
14 0.259 0.172 720 12121 83 4
15 0.258 0.171 578 9314 67 4
RARRARRRRRARARNRANRRARRRRARARRARRRARRARRRANRRANRARRRARARAANRARRARAARRR
16 0.256 0.169 675 11694 80 4
17 0.259 0.153 562 10683 73 5
18 0.259 0.167 620 10738 74 5
19 0.258 0.170 655 11200 77 4
20 0.258 0.166 700 12280 84 4
RARRAARAARRRRAARRARARRARARARRRFARARRRRRARARARR AR RARARANRARARRAR RN A RN
21 0.256 0.158 600 11125 76 5
22 0.258 0.170 680 11662 80 4
23 0.258 0.170 670 11479 79 0
2 0.257 0.173 662 11199 17 4
25 0.254 0.167 655 11617 8¢ 0

ARRARRARARRNARARRARRAARAASRRAANARRAARARANARARRRAANANRARRRAARAARARARNARAR

o . e 5 AR R i s €

|



pors TN

TABLE C2y

NARMCO TASK IV SHORT BEAM SHEAR NEHYDRATION

STECIMEN WIDTH THICK LOAD STRESS STRESS
NO. N, IN. LB. PSI MPA. COND
1 . 248 0.161 560 10551 72 4
2 0.248 0.162 623 11727 30 0
3 0.252 0.155 62C 11904 82 3
4 0.250 0.161 665 12416 85 0
5 0.250 0.151 637 12697 87 5
ARARRARARRANARRRRR RS CARR S S EARARARARARARARRRA CAKARARARRRAN VAR AR R AR AR
6 0.247 0.161 600 11313 78 0
7 0.248 0.162 585 10976 75 0
8 0.252 0.152 535 10530 72 5
9 0.244 0.148 470 97¢1 67 5
10 0.251 0.157 610 11646 80 0
ARRRANARRARARAANRRARRRARRARRAARARRRALARRRARRARARACHARANRANRAAA ARARA AN R
11 0.251 0.160 615 11508 79 0
12 0.252 0.162 595 10986 75 0
13 0.250 0.143 590 12445 85 5
14 0.251 0.162 540 9990 68 4
15 0.250 0.153 650 12812 88 5
ARARARARRRRARARRARRRAARRARARRARRRAARRRRRARAARARRANRNRI N ARE AR ARNRA AR N
16 0.250 0.161 630 11739 8 0
17 0.251 0.148 519 10296 70 5
18 0.244 0.163 650 12295 8a 0
19 0.245 0.160 575 11035 76 0
29 0.249 0.148 595 12109 83 3
AAARAAARARRAARARRANARRANAARAARRERRARRNRRRAARARNNR AR RRARARARRARR AR AN D
21 0.250 0.161 575 10714 73 0
22 0.250 0.150 490 9800 67 5
23 0.246 0.139 475 10456 72 5
24 0.252 0.158 650 12268 84 0
25 0.244 0.142 495 10736 74 5

RERARARNRANRBARARRRRRANNRRARNARRARRRBARARARRRAANRA RN RRANAN A AR ARA AN A RN AS
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Table Dl. Tension and Compression Specimen Coding

Type of Loading

blank -~ tension
¢ - compression

Number of Plies

8 -~ 8 plies
12 - 12 plies
. Layup type

u - unidirectional
c -~ crossplg
(0°,-45°,+45°,90°,90° ,+45°,-45°,0°)

Specimen number
000 - indicates the entire population

Vendor ldentification

H - Hercules

UC - Union Carbide
3N - Narmco Task III
4N - Narmco Task IV
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